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c THE FOLLOWING VALUES REFRESENT THE MINIMUM DIHMENSIONS *
c 0F THE ARRAYS USED IN MANTLE. THE SYMBOLS $AA%r $EE$s *
C ETC, HMUST EE REPLACER RBRY INTEGER VALUES., THE SYMBOLS *
C Inay IDEy ETC. ARE FORTRAN VARIABLES THAT ARE USED IN *
c THE PROGRAM TO CHECK FOR ARRAY OVERFLOW. *
C *
C %
C $AA% = IDA = NUMTFr WHICH MUST BE GREATER THAN NUMVP 3
c $BR$ = IDP = NUMTP OR MUMVPINUHPPr WHICHEVER IS GREATER X
G $CC$ = INC = NUHVP x
c $0Ds = IND = NUMPP 3
c $EE$ = IDE = &+HUMPP *
& $FF$ = IDF = NELMT X
c $GG% = IDG = NELMC ¥
c $II4 = IDI = MAXIMUM IELEX *
C $JJ¢ = I0J = MAXIMUM LISTX *
C $LL$ = IDL = KMAX ¥
> ¥
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]

PROGRAM DRIVE
1(TﬂPESrDUTPUTvTAPE6=DUTPUTPTAFE7:TRPEIrTﬁPEZrTAPEJrTAFE4:TﬂPEBI
2 TAPE?)

COMMON/C1/

1 XORD($AAS) » YORD($AAS) r XBC(SCCE) »YRC(SCOS) rTEC($AAS) »

2 CX(SCCH) yCY(SLCS) s CHCSAASY r TX(SCCS) rTYCSCCS) s TACSANS ) »
3 COSXXP($SCCH) rNFBC(EAAS) rNP (IFF$,$EES)

COMMON/C2/
1 XMINe XMAXyYHINy YHAX» NUHVP s NUMPP » NUMTP » NELMGC + NELMT r NFPE

COMMON/C3/
1 IELE($II$) yNPR(SEBS) sLIST($JI$) »HOVE($JI8) » INTO(SJIS )y
2 IDIAG(2y$.JJ$)

COMMON/C4/
1 KMAX(2) s IBMAX(2) yNOMAX (2) » NUMSEG(2) »
2 NSEBeIB,LISTX,ICOMPyIELEXsHOVEXIEMPT

COMMON/CS/
1 IDA»IDR IRCrIDDyIDEyIDF s INGs IDMy IDIr INJ, IDK I0L » I0My ION I00» IDP

DIHENSION
1 IFLOW(S)

DATA IDA¥IDByIDC, 1NNy IEEsIDF/%AAS$EBSr$CCSr $DNS s $EES $FFS/
DATA IDGsIDI,IDJyIDL/$G06%7$I1S,$.00%5LLS/

NTPE=4
NUPE=&

naoo
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WRITE(S:3)

WRITE(6r1)
READ(S»2) (IFLOWLI},I=1s3)
WRITECS&r2)(IFLOWCT) »I=1,3)

IF(IFLOW(1}EQ.1) CALL OVERLAY(4HFLOW»150)
IFCIFLOW(1).EQ.2) CALL OVERLAY(AHFLOW+2v0)
IFCIFLOW(2),EQ.1) CALL OVERLAY(4HFLOWs3:0)
IFCIFLOW(3) +EQ41) CALL OVERLAY(AHFLOWr4:0)

IF(IFLOWCLY WE.7777) GO TO 7777

CALL MHaP
CALL POINT
CALL VEETOR
CaALL LINE
CALL FRAME

c
c???? sTapP

1 FORMAT(10HO IFLOW )

2 FORMAT(8I10)

3 FORMAT (1 1OHORRRKAOKRIORKAKRAOKIORAKIORAORE ., DRI R RO Ak KK Ok Rk KA Ok KKk
Lok ROk R K k% DATA FROM DRIVE )

END
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OVERLAY(FLOWr1,0)
PROGRAM MESH1

COMMON/CL/

1 XORD(FAAS) r YORD(SAAS ) » XBC(SCES ) »YBC(SCCS) f TEC(3AAS)

2 CX(HCCL) »CY(SCLE) »CH(SAAE ) 1 TX(ECCEI» TY(SCCS )y TO(SAAS )Y
3 COSXXF($CCH)rNPEC($AAL) rNF{$FF$ - $EES)

COMMON/C2/
1 XMINy XHAX s YHIN: YHAX s NUMVP  NUHFP y NUMTF p NELHC » NELMT » NFPE

COMMON/CS/
1 IDAsTOB,IDCy IDD IDE, IDF y IDG - IDH IO IDJr ILK TOL » IDM s TLN DO IDP

DIMENSION
1 RADIUS (49}

DATA IDAs4%9/

WRITECSr24)

READ AND INITIALIZATION OF DATA

URITE(&s20)
READ{G-21) MNPPE
WRITE(&r2? YNPPE

IF(NPPE+NE.O.AND.NFFE.NE.1,AND«NPPE,NE.3) GO TC 7005

NVFE=4
NTPE=é
NNPE=&+NFFE

WRITE(&612)

READ{S+3) RIrRO,RMsRPI
WRITE(&:3)RIrROSRMIRPI

XHIN=~RO%1.01
XHAX=ROX1 .01
YHIN=-RO%1.01
YHAX=RO%1.01

WRITE(418B)
READ{S»19) IPUNCH
WRITEC(&y17)IFUNCH

WRITE(6:7) .
READ(S,1) NDIVTHyNDIVR
WRITE(&y 1INDIVTHyNEIVR

URITE(S,»?)
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READ(Sr10) NPBCIsXBCI»YBCI»TRCI

REAL{Sr11) CHI»CXI(CYIyTXIrTYI,TRI
WRETE(&y2P)NPBCIvXBCIyYBCI s TRCX P CHIPCXICYI s TXIFTYI P TAX
REAL(S710) NFECO,XECOrYHCO:TRCO

READI(Ss11) CHO»CXO;CYODrTXO«TYOQ»TRO

WRITE( &6, 30)NPRCOSXRCOsYRCO, THCO CHO»CXBCYO» TXO, TYD TRO

CALCULATE NUMBER OF NODAL POINTS

NUMEL=NDOIVTHXNDIVR%2

NUHVFP=(2¥NOIVTH) % (ZXNIIVR+1)

NUNPP=0

IF(NPPE.EQ.3) NUMPP=NUMVP—(NDIVR)X(NOIVTH+L)

IF(NPPE.EG+1) NUMFP=NDIVRXNDIVTH

HELMC=NUMEL

NELMT=NUMNEL

IF(RPIZEQ.2.0) GO TO 140

NUMVF=NUMVP+2KNDIVR+Y

IF{NPPE.EQ+3)} NUMPP=NUNMPF+NDIVR
160 CONTINUE

NUMTP=NUMYP

NUMNP=NUHVF+HUHPP

IF(NUMVP,G'7. IDA,ORNUNVP,GT.IDC) GO TO 7001
IF(NUMNP.GV.IDB GO TG 7002 :
IF(NUNFF,.GT.IDE) GO TO 7003

IF {NUMEL.GT.+IDF.0R,NUMEL ,GT.IDG) BO TO 7004

IEND=NUMVF
IF(NUMTP.GT «NUHMVYP) IEND=NUMTPF
DO 280 I=1,IEND
NPBC(I)=1
COSXXP(I)=1.0
XBC{I)=0.0
YEC(I)=0.0
TBC(I)=0.0
CH{XY)=0.0 -
CX{I)=0.0
CY(I)=0.0
TX(I)1=0.0
TY{I)=0.:0
TR{I¥=0.,0
XORL(1I)=—-0.0
YORD(I)=-0,0
280 CONTINUE

CALCULATE N.F, COORDINATES AND E.C.

R=NDIVR¥2
DX=1.0'R
X=0.0
IEND=NDIVR*2+1
Do 250 I=1sIEND
QRUIUS(I)=n|0*(X-005)*(X-leO)*RI-4¢O*K*(X‘1:0)*RH+2-*X*(X--5)*RD
=xX+0X
250 CONTINUE
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PI=3.141592459
THETA=PI/2,0
R=2RNOIVTH
DTHETA=~RPI¥FI/R

IERD=2%NDIVTH

IF(RPI,NE.2,0) IEND=IEND}1
JEND=2XNDIVR

ID=NDIVTH®2

IF(RPI.NE.2,0) ID=NDIVTH%2+1

DO 350 I=1rIEND

NFI=I1

C=COS(THETN)
S=SIN(THETA)

POM=1.0

IF(5.,LT.0.0) POM=~-1,0

KBC(NPI)=XECI%FOM
YBC{NPI)=YECI%POH
TPO(NPI)=TBCI
CH(NPI)=CHI
CX(NPI)=CXIXFDN
CY(NFI}=CYIXPOH
TX(NFPI)=TXI¥POM
TY(NFI)=TYIXPOH
TO(NFIY=TRI
COSXXP(NPI)=CkPOM
NPEC{NPI)=NFBCI
XORDHMMNPI)=RADIUS(1)%C
YORD{NFI)=RANIUSC(1)%S

Do 340 J=2rJEND
NPI=NPI+IL
KORDONPII=RADIUS(JI%RC
YORD(NFIJ=RARBIUS(.JI%S
CONTINUE

NFI=NFI+ID
XBC¢NFT ) =XBCOXPOM

YBC (NP £ ) =YECOXPOM
TEC(NPI)=TECO
CH{NFI)=CHO
CX{NPI)=CXOXFOM

EY (NPI)=CYDKPOM
TX(NPI)=TXO¥FOM
TY(NPI)=TYOKPOH
TO(NPI)=TRO
COSXXP (NPT )=CXPOH

NPBC (NPT ) =NPRCL
JP1=JENDH1
XORG(NFI)=RADIUSCJPL)KC
YORD(NPI)=RALTUS ( JP1} %S
THETA=THETA+DTHETA
CONTINUE

CALCULATION OF NP ARRAY
MDP=+1
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IEL=0

IP=(NDIVR¥3)+1
T4=NUMVP+1
IS=I4+NDIVR
1é6=T4+IF

D0 S50 I=1,NDIVTH
I1=2%I-1

I2=T141N

I3=1241R

DO 540 J=1,NDIVR
IEL=TEL+1

IF(HDPLLT.0) GO TO 520
NPCIELy1)=I1
NP(IEL»2)=I141

NPC(IEL »3)=1142
NPCTEL 4 )=I241
NPCIELs5)=13
NP(IEL»é)=12
IF(NFPE.ER.0) GO TO 510
NP(IELy7)=14
IF(NPPE.EQ.1) GO TO 510
NPCIELs7)=14
NP(IEL,8)=IS

NP CIEL »9Y=15+1

CONTINUE

IEL=IEL+1
NF(IEL:1)=I1+2
NP(IELy2)=1242

NP (IELs3)=IZ42
NPCIELy4)=I3+1
NP({IEL,S5)=1I3
NP(IEL&)=1241
IF(NPPEJER,0) GO TD 530
NP(IELy7)=I4
IF(NPFE.EQ.1) BO TO 530
NP(IELy7)=I5+1 '
NPCIEL,B)=14
NPUIELy$)=I542

GQ TO 530

CONTINUE

NF(IELs1)=I1
NPFCIEL»2)=I1+1

NPUIEL y3)=1142
NP(IELs4)=I242
NFCIEL»S)=I1342
NPLTEL s &)=12+1

IF (NPPE.ERs0) GO TO 529
NP(IEL,7)=14
IF(NPFE.ER.1) GO TO 325
NP(IELs7)=15
NF(IEL,8)=16
NP(IELy9)=I5+H1

CONTINUE

IEL.=IEL+1

NP(IEL,1)=11
NF(IELy2)=I12+1
NFC(IEL3)=I342
NP(IELs4)=13H1
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NF{IEL,5)=I3
NP(IEL,46)=12
IF(NPPE.EQ.Q) GO TO 530
NP(IELe7)=14
IF(NPPE.EG.1} GO TO 530
NF(TELs7 /=14
NP(IEL B)=IS5+1
NPC(IEL19)=1542
G530 CONTINUE
I1=13
I2=I141ID
I3=12+1D
T4=14+1
I5=15+2
14=14641
HOoP=-MOP
540 CONTINUE
I4=15+1
IS=I4+NRIVR
I6=I4+1IP
IF(NPPEEQ.1) TA=TRNMDIVR+1HNUNVE
550 CONTINUE

IF(RPI.NE.2.0) GO TO 571
IBGN=NUMEL-NDIVR*2+1
IEND=NUNEL
KENL=2%HDIVRT1
DO 570 I=IHGN»IEND
DO 570 J=1:6
DD 569 K=1,KEND
Ri=KkID+1
IF(NP(I;J)NE:,K1) GO TO 569
NP(Is2Y=NP(IsJ)~1IN
GO TO 570

549 CONTINUE

570 CONTINUE

571 CONTINUE

READ SINGULAR ROUNDARY CONDITIONS

WRITE(&6222)
READ(Ss1) NUMEC
WRITE(&s 1 INUNMBC

IF(NUNBC.ER.C) GO TO 7461
WRITE(&225)
bD 760 I=2,NUMRC
READN(Sr24) I1sNPRC(TIL) rCOSKXP(IL) s XPCIIL) P YRC(IL) fTRC(IL?
READ(S»27) CHOI1)»CXCIL)rCY(TL)»TX(IL) »TYLLIL)»TACIL)
WRITE(A4r28) I1:NFBCCIL)sCOSKXXFCILY»XBC(EL) yYROLTIL) P TRG(IL)
1 CHLIL »CXCTL)rCYCIL) s THCILI»TYC(IL) » TREILD

760 CONTINUE

761 CONTINUE

781 CONTINUE
CabL MSHADJ
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OUTPUT OF DATA

WRITEC&r164)

WRITEC(&717) NUMNPrNUMTP » NUMUP » NUMPP r NELHC r NELHT

URITE(&r12)

DD 820 I=1sNUMTP

WRITE(SrL1Z) Iy XORLC(IDpYORNCI) ' NFBC(I)»COSXXF{(I)»XEC(I)YRC(I}y
1 TRBCAI) p TXCIY s TY(I)# TR(IX rCHO(ID) $CX(I)CY ()

CONTINUE

WRITECS714)

0 840 I=1rNUMEL

WRITECS213) Ts(HP(Ird)yJ=1/NNPE)
CONTINUE

IF(IFUNCH.NE.7) GO TO 855
WRITE(7717) NUMNPyNUMTE y NUMVP » NUHPP » NELMC r NELMT

DD 845 I=1,NUMTP

WRITEC(7»13) IvXORDC(I)rYORDC(I)
CONTINUE

DO 850 I=1,NUMEL

WRITE(7r15) I2{(HP(IsJ)sJ=1yNNPE)
CONTINUE

EOMTINUE

CALL MAPC(XMINsXHAXsYMINsYHAX20,0r1.0,0,071.0)
00 860 I=1,NUMEL

I1=NF{Is1)

I2=HNF{(I,2)

I3=NF(I,3)

I4=NFP{Ir+4)}

IS=NP(I»T)

I6=NP(Isd)

CALL FOINT(XORD(IL12.YORD(I1))
CAlL. VECTOR(XORLOCIZ2) rYORDCIZ))
CALL VECTOR(XORD(IZ)rYORD(IZ)?
Call VECTOR(XORD{IAYYORD(IA))
CaLL VECTOR(XORD(IS) »YORDCIS))
CALL VECTOR(XORD(IS) »YORD(I&))
Call. VECTOR(XORD(I1) yYORDCIL))

CONTINUE
CALL FRAME

G0 TO 7777

ERROR MESSAGES

WRITE(&H9S5) NUHUF:IDAyIDC
STOF

WRITE(&r6) NUMNF,IDR
STOF "

WRITE(&»4) NUMFPrIRE
STOP

WRITE(S,B) NUMEL:IDG
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STOP

7005 URITE(6,23)

STOP

FORMAT STATEHENTS

FORMAT(BI10)

FORMAT{40HO RI RO RM RPI )

FORMAT(ZELQ:3)

FORMAT(14HO NUMPF ERUALS,XISry 28H EXCEEDRS DIMENSION IDE, IS)

FORHAT(14HO NUMVF EQUALSy ISy 26H WHICH EXCEENS EITHER IDArs

I ISy BH DR IDC»+IS )

4 FORMAT(14HO NUMNP EQUALSs ISy 20Hr WHICH EXCEEDS IDBr:I15)

7 FORHAT(20HO NDIVTH NDIVR )

8 FORMAT(14H0 NUMEL EQUALSy» 15y 27Hy WHICH EXCEENS EITHER IINF s,
1 I5» BH OR IDGr IO)

9 FORMAT(100HO NFEC XEG YEC THC / CH
i GX CcY TX TY ™ )

10 FORMAT(I10,3E10.3)

11 FORMAT(AELD.3}

& G B3 e

12 FORMAT(127H0 NP XORD YORD NPBC COSXXF XERC
1BC TBC TX TY TR CH CX
1 cY )

i3 FORMAT(IS,2E10.3yI85»F7,+4rPEL10.3)

14 FORMAT(40HO ELEHM NP }

15 FORMAT(10I7)

16 FORHAT(&0HO NUMNP NUNTP rUMVP NUMPP NELMC
1ELHMT )

17 FORMAT(BILIO)

18 FORMATC(10OHO IFUNCH b)

19 FORHMAT{IL0)

20 FORMAT(1OHO NPPE

21 FORMAT(X10}

22 FAORHAT(10HO NUMBC)

23 FORMAT(3IEHO NFPE MUST EQUAL EITHER Os 1r DR 3 )

24 FORMAT(2110,F10.4r3510.3)

25 FORMAT(123HO NP NFEC COSXXP XBC YRC
i TBC / CH CcX Cy TX TY
iTR )

N

28 FORMAT (1 10HORRRHRERORKA AR RRKR K KA AORA KR AMANR AR KKK KN K KRR KKK KKK KKK

DRRRRRRRROORR AR R R RO R R kb kR R ik kR DATA FROM HESH )
27 FORMAT(SELD,3)
28 FORMAT(2I10,F10.4,3E10.3r 3H /7 s4E10,3 )
29 FORMAT(I10,9E10.3y 10H INGIDE )
30 FORMAT(IL1O,PEL10.3y 11H QUTSIDE )

"2777 CONTINUE

END
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OVERLAY(FLOWs2,0)
FROGRAM MESH2

COMMON/CL/
1 XORD{SAAS) r YORD($AAS) 2 XBC(SLCS) P YRC(SCCS) » TEC($AAS ) »

2 CXC$CC$)rCT(ﬁGC%):CH(%RA%)vTX(ﬁCCi)rTY(!CC$)rTG($ﬁA$)r
3 COSXXF (4L rHPEC(SAAS )Y r NP (SFF % SEES)

COHMONsC2/
1 XHINyXHAX» YHIN,YHAX - NUNVP» NUMPF » NUMTP P NELMC s NELH T e NEPE

COMMON/CS/
1 IVAYIDEIDCy IDN s IDE IDF p INGs YDH e IDI s I0J e IDK  IDL s XRH» DN IDO, IDFP

BIMENSION
1 NDIV(Sr4) rJOINC(G-9r2) 1 XCOR(S8) YCOR(SyBYsLNP(Sr4¢100)
2 LFBC(Sr4) »XLBC(3r 4y YLEC(Gr4) +CXLEC(S24) 1 CYLBCAS,4) r TXLEC{Sr4)
3 TYLBC(Ss4)»TALRC(S¢4) s TLRC(S+4) »CHRCA S5 4) s COSLAL(S14) »
4 LNR(47100) 'NPN{SRRS) 1 RN(B) y NUMLFS: ~..

WRITE{&4r26)
READ AND INITIALIZATION t, J-Ts

WRITE(&220)
REAN{Ss21) NFFE
WRITE(5+s21)NPPE

IF{NPPE.NE.O.AND.HPPE,NE. 1. AND.NFFE.NE.3) GO TO 7001

NVPE=64
NTPE=6&
NNFE=4+NFFE

WRITE(&,2)
READ(S 1) NUMLPS(1)NUMLFE{Z2)
WRITE(H» 1 YNUMLPS(1) yNUNLFS(2)}

IEND=NUHLFS{2)
DO 120 I=1,IEND
no0 120 J=1ir4
LFBC{I,0)=1
XLEC(Y»J)=0.0
YLBC(X,J)=0.0
TLRC(I,J)=0.0
COSLEC{(IyJ)=1.0
CHBC(TrJ¥=0.0
CXLEC(IrJ)=0.0
CYLRC(IsJ}=0.0
TXLEC(Is =000
TYLRC(I,d3=0.0
TALEC(I,=0.0
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120 CONTINUE

WRITE(&r4)
READ(S s 3 XMINrXMAX YMIN, YHAX
WRITE(S 33 XHINy BHAX YHINY YHMAX

WRITE(Ss1B)
READ(S,19) IPUNCH
WRITE(&r19)IFUNCH

IENDI=NUMLPS(2)

DD 150 I=1,IEND

WRITE(S-5) I

WRITE(S:7)

READ(Sré) NOIV(IP1)NDIV(IZZ2)
WRITE(A&1SINDIV(I 1) NDIV(I2)

HRITE(&6:8)

READ(S?) ({(JOINCIsJrR)IK=123) e =1 a2}
WRITELSr?)C(JOINLIrds ) s K= r2) voluls4)

WRITE(&510)
READ{Sr11) (XCOR{IsJ)) YCORCI,»J)sJ=1:9)
WRITECAr 11} (XCORCEro 1 YCOR(IPJ)»i=11B)

WRITE(S,22)
READ(Sy1) NUMRC
WRITE(& 1 INUMEC

IF(NUMBC.EQ.0) GO YO 131

WRITE(6r23) , .
DO 130 J=1,NUMEC
READCSr24) JLrLFEC(TrJ1) s COSLEC(I,J1) s XLEC(IrJ1) yYLEC(I 1)y
1 TLRGC(IyJL)
READ(Ss 273 CHBC(IrJ2)sCXLEC(IrJ1) CrLBC(I, 1) s TXLEC(IyJ1) s
1 TYLRGCIyJ1)TALEC(LsJ1)
WRITE(&728) J1,LFEC(IrJ1)COSLBC{IrJ1) yXLECCI»J1) vYLECCI J1) )
1 TLEC(I»J1)sCHECCIsJ1)yCXLEC(I+J1)sCYLRC(IrJ1) fTXLEC(I J1)r
L TYLBE(IrJ1)sTALEC{IrJL)
130 CONTINUE

1.1 CONTINUE
150 CONTINUE

TEND=NUMLPE{2)

00 1460 I=1rIEND

NIIV(E 7 3)=NDIV(I-1}

NDIU(T »4)=NDIVCIA2)
140 CONTINUE

CALCULATE NUMBER OF NODAL FOINTS

NUMTP=0

NUMVF=0

NUHPF=0

TEND=NUMLFS (2}

DD 260 I=1,IEND
I7={2%NDIV(Ty1)+1 )k (2KNDIV(I»241)
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IF(ILGT.NUMLPS (L)) GO TO 230

IF(NFPE.EQ.3) I8=I7-(NDOIV(Ly i3+1)k(NDIVCI+2)41)
IF(NFPE.EQ.1) IB8=NDIV(I:1)XNDIV(I,2)
IF(NPPE.EQ.,0) 18=0

NUMVP=NUNYP+I7
NUMPP=NUNPP+I8
CONTINUE

HUMTP=NUMTF+I7

Jl=4

ng 250 J=is4

IFCJOINCIFJr1)ER.Q) GO TOD 24°
NUMTP=NUNTP=(2XNDIV{IsJ)+1>
IFCJOINCI»J1r1) NE. Q) NUMTP=NUMTP+1
IF(I.GT.NUMLPS(1): GO TO 249
NUMUP=NUMUP- (2XNDIV(IrJI+1)
IF(NFPE,ER.3) NUMPP=NUMPP—(NDIV(IsJd}}
IFCJOINCI,J101) W NEO) NUMVP=NUMVF+1
CONTINUE

Ji=J

CONTINUE
CONTINUE

NUMN®=NIMUP +NUNPP
IF (NUMTP,GT NUMNP) HUMNP=NUMTP

IF(NUMTP . GT.IDA.ORNUMVYP.GT.IDAY GO TO 7062
IF(NUMNP.GT.IDB) G0 TO 7003
IF CNUMVPLGTIDC) GO TO 7004
IF {NUMFF.GT.IDD) (30 TO 7005
IF(NELMT.GT.IDF) GO TOQ 7004
IF(NELMC.GT.IDG} GO TG 7007

TEND=NUMUE

IF (NUHTP «GT . NUMUP) IEND=NUMTP
no 280 I=1yIEND
NFEC(I)=1
COSXXFP(I)=1.0
XBC{I)=0.0
YBC(I)=0.0
TBL(IY=0,0
CH(I1)=0,0¢
uX{I)=0.0
CY(I}=0.0
TX(I)=0.0
TY(I)=0.0
TR(IY=0.0
XORD(IN=-0.0
YORLD(I)=-0.0
CONTINUE

ITP=0
IVP=0
IFFP=NUMVP
IEL=0
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IELC=0Q
LFACT=0.001

IEND=NUMLFS(2)
0o 720 I=1,IEND

T1=NDIV(Is1)
I2=2%1141
I3=3%I1+1

I4=NDIV(I»2)
T9=2%I4+1
I46=3%X4+1

17=I2%I5

IF(NFPE,ER.3} I8=I7-{(I1+1)R(I4+1)
IF(NPPE.EQ.1} IB=I1XI4
IF(NFPE.EQ.Q) 18=0

IF(I.GT NUMLPS(1)) I8=0

I@=17+1I8

CALCULATE SIDE ARRAYS
JEND=I2

J2=17-123
JA=I2+1

DO 320 J=1yJEND

Ja=J4-1

LIR(1rd)=d

LNR(3rJ4)=d24d
320 CONTINUE

IF(NFFE.NE.+3) GD TO 331
IF{I.BT.NUMLPS(1)) GO TO 331

JBGN=JEND+1
JENDII=JEND+I1

JL=(I7+]1 Y- JRGN
J2=(I7+I8~I14+1)—-JRGN
J4=I3+1

L0 330 J=JEGNrJEND
Ja=g4-1
LNR{1»dd=J14d
LNR(3rJ4)=d24]

330 CONTINUE

321 CONTINUE

JENDE=TS
Ja=T5H1
DD 340 J=1yJEND
Ja=4q-1

LNR(2r J)=dxI2
LNR{ArJ4)=C(I-1 241241
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340 CONTINUE

IF(NFPE.NE,3) GO TO 3535
IF(I.GT.NUHLPS(1)) GO TO 355

JBGN=JEND+L
JENL=JENDHIA

Ji=1
J4=I4+1

Do 350 J=JBGN,JENL
J4=J4~1
LNR{2yJy=I7+J1%(I1+I2)
LNR(ArJ4)=LNR{Q, ) -12¢1
Jimditdl

350 CONTINUE

355 CONTINUE

CALCULATE NFN ARRAY
JEND=I2

DO 415 J=1rJEND
NPN(.J) =0
415 CONTINUE

[0 440 J=1,4
IF{JOINC(IsJ»1).ER,Q) GO TO 440

J1=JOIN(Is Jr 1)
J2=UJOINCIrde2)

KENL=2XNDIV(I,J)+1
K2=RENIi+1

LD A2TF K=1,KENDt

Ri=tNR(JrR)

K2=K32-1

NFN(KL)y=LNF(J1,J2,K2)
425 CONTINUE :

IF(NPFE.NE.3) GO TO 440
IFCILGT . NUMLPS(1)) 50 TQ 440

KEGN=KEND+1
KEND=IXNOIVCI s J)+1
K2=RKEND+1

0 435 K=KBGNyKEND
K1=LNR (JrK)
K2=K2-1
©ONFNC(K1)=LNP{JL, J2sK2)
435 CONTINUE

16
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440

460

470
471

488

487

CONTINUE

JEND=TI7

00 440 J=1rJEND
IF(NFN(J)Y.NE.O) GO TO 440
ITR=1TP+1

NPNC D =ITP

IF{I.GT.NUHLPS{1}) GO TO 440

TUF=IVP+1
CONTINUE

IF(I.GT.NUMLPE(1})) GO TO 471

JEGN=JEND+1
JEND=I9

00 470 J=JRGMrJEND
IFCNPNLJ)Y WNE.O) GO TO 470
IFF=iPP+1

NPENCDY=IPP

CONTINUE

CONTINUE

IF(NPPE.EQ.3) JEND=I3
IF(NFPE.NE,3) JEND=I2
IFCLLGT W NUNLES(1)) JEND=I2

OG 4835 J=1yJEND
JisLNR Ly J)
JE3=LNR{3y S}

LHP(Er Lo JY=NPNCIL)
LNF{Is3+J2=NPR({J3)

CONTINUE

IF(NPPE.ER.3) JEND=I§
IF(NPFPEHE.3) JEND=IS
IF(IWGT «NUKMLFS{1})) JEND=IS

L0 487 .=1yJEND
J2=LNR (2 )
JA=LNR (4, )

LNF(T 2y J)=NFNCJIZ)
LNF(IrdsJ)=NFN{J)
CONTINUE

FORHMULATE ROUNDARY CONDITIONS

O AP5 J=1+4
KEND=I2

IF(J/EQ.2.0R.J.EQ.4) KEND=IS

U0 495 K=1yKEND
Ki=LNFPC(IrJ2K)

17
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HEBC(LNF(I»JsK) J=LPRC(I, 4}
COSXXF(LNP(I:JrK))=COSLEC(Xrd)
XECCLNF (I JrK) 3=XLEC (T v}
YEC(LNP(IrJeK)I=YLRC(I J)
THC(LNP (I JyRYI=TLEC(I,.0)
CH(LNP (X »JsK) I=CHEC{TI r
CX(LNF(IrJdsK)I=CXLBCLI,J)
CY(LNP(I»JsK) ; =CYLBC(Is.J)
TRILNF (I v JeRII=TXLBC (I )
TYCLNP (X ds K I=TYLBC(Iv )
TRILNP(I» JrK)I=TQLBC( I J)
495 CONTINUE

CALCULATE NODAL FOINT COORDNINATES

R=2%I1

DX=1.0/R
=2%14

y=1,0/R

JEND=IS
KEND=I2
Ki=0

00 550 J=1rJEND
R=J~1
RY=RXIY

0 5S40 K=1,KEND
R=K-1
RX=R¥DX
RNM(13=11.0%(1.0-RX}%{(1.0-RY)¥(1.,0-2, OKRX-2,0%RY)
RN(2)=+4. 0K {RXI¥(1,0-RX)I%(1.0~-RY)
RN{(3)==1.0%(RX)X(1.,Q0=-RY)}*(1.0-2,0%kRX+2,OKRY)
RN(4)Y=44,0%(RX)¥(RY)%(1.,0-RY)
RN(S)=—1,0XK(RXIK(RYIX(3,0-2. OXRX—~2, OXRY)
RN{A)=+4, 0k (RXI¥(L,O~RIIK(RY?
RN(7)==1 . 0% {1.0-RXIK(RY)I¥(1.0+2, OXRX~-2.0%RY)
RH{8)=+4,0% {1, 0-RX)X(RY}*(1,0-RY}
Ki=Ki+1
K2=NPN(K1)
XORDH{K2)=0.0
YORD(KZ)=0.,0
ng 530 L=1.8
XORD(K2)=XORD{R2)+RN(L ) XXCOR(I,L)
YORD(KZI=YORD(KZ)HRN (L }XYCOR(I L)

530 CONTINDE

540 CONTINUE
S50 CONTINUE

CALCULATION OF NF ARRAY

JEND=14
KEND=I1



o

oo

19

0D 460 J=1;JENR
b0 630 K=1sKEND

IEL=IEL+2

IF(I.LE.NUMLPS(1)) IELC=IELC+2
Ni=JEL-1

N2=TEL

Riz=(J=1)%2%I2+ (K-1)%2+1

Ra2=K1+1

K3=K1+t2

K4=K1+I2

Ko=K4+1

Ré=RK4+2

K7=K1+2%I2

K8=K7+1

K9=K7+2

IF(NPPE«ER.3) K10=(J-1)YXIZ+I7+K
IF(NPPE.ER+1) K10=(J-1)%I1+I7+K
IF(NPPE.ER-0) K10=0.0
IF(IGT.NUMLPS(1)) K10=0
K11=K10+I1+K-1

Ki2=K11+1

K13=K1142

Ki4=K10+1I3

K1=NFN(K1}
K2=NPN{K2)
K3I=NFN(K3}
K4=NFN(K4)
KS=NFN(KS)
Ké=NPN{K&)
K7=NPNC(K7)
Ka=NPN(K8)
K?=NPN(K?)
K1i0o=NrN{K10)
Kii=NFN(K11)
K12=NFN(K12)
K13=NPN(K13)
Ki4=NPN{K14)

Di=(XORD(KPI-XOROC(RKL) dokk2+ (YORD(KD? ) ~YORD(KL ) J k%2
D2=(XDRO(K?) -XO0RD(K3) K2+ (YORI(KZ ) ~YORD (K3 ) Y kk2

n1=01+LFACTXIOA
DFACT=~1,0%LFACT

IF(D2.LT,D1) GO TO &30

NF(N1r1)=K1
NFP{N1y2)=K5S
NP(Nir3)=K9
NF(N1v4)=K8
NP (N1 r5)=K7
NP{NTs&)=K4
NP{NL1r7)=K12
MP{N1:s8)=K14
NF(N1,9)=K11
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IF(NFPE.EQ.1) NP(NLr7)=K10

NP(N2s1)=K1
NP (N2, 2)=K2
NP(NZ23)=K3
NP (N274)=Kdé
NF{N2,T}=K?
NF(NZ2y&6)=KS
NFP{N2:2)=K10
NP(NZ2:B)=KR13
NP(N2+F)=K12

GO TO &30
630 CONTINUE

NP{N1r1)=K1
NP(NL,2)=K2
NP {(N1»3)=K3
NF(N1y4)=KS
NP{N1:5)=K?7
NF(NL1r&Y=K4
NP{N1,7)=K10
NF (N1, B)Y=K12
NP (N1r?)=R11

FPINZ2y1)=K3
MPIN2r2)=KA
NE(N2» 3)=K?
NFE(NZy 4)=KB
NF (N2, 3)=K?
NP(N2s&6)=KE
NPIN2y7)=K13
NP{(N2,B)=K14
NP (N2, ?)=K12
IF(NFPE.EQ+1) NF{(NZ¢7)=K1Q

450 CONT1INUE
660 CONTINUE

720 CONTINUE
NELMT=IEL
NELHC=IELC
NUMEL=NELMT

READ SINGULAR EQUNDARY CONDITIONS

WRITE(&22)
REATI{Sy 1) NUMEC
WRITE(&»1)NUMBC

IF(NUMEC.ER.0) GO TO 741
WRITE(A,23)
DO 740 I=irNUMEC
READ(S»24) I1,NPRC{I1) »COSKXXP(I1) fXBC(I1)YBC{IL1)TEC(I1)
READICS»27) CHCIL)»CX{I) pCY (I, TX(IL)»TYC(IL) TR(IL)
WRITEC(Sy28) I1,NPBCCIL) yCOSXKP(TLIvXBECI1)»YBO(I1)»TRC(IL)
1 CHOIL) »CXCT2) b CY (I » TXCTL Dk TY(IL) « TACIL)

760 CONTINUE

761 CONTINUE
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IF(NFFE.EQ.0? GD TO 781
IF(NELMT.LE.NELMC) GO TO 781
IBGN=NEL HC+1

JHBN=NVFE+ 1

JENO=NUFE+NPFE

-0 780 I=IBGN,NELHT

DO 780 J=JRGN» JEND
NP{Xr.l)=0
CONTTINUE
CONTINUE

CALL HSHADJ

QUTFUT OF DATA

URITE{&r16)

URITEC(Sr17) NUMNP ¢ NUMTP s NUMVP r NUMFPyNELHC s HELMT

WRITE(4r12)

no 820 I=1,NUMTP

WRITE(Ar13) IsXORDCI)xYORDCI) yNPEC(T)»COSXXF(I) s XBC(I)rYBC(TI)

1 TRCCI) »TX(I) »TYCL Yy TACL) »CHLIY P CX(T ) CYL(ID

CONTINUE

WRITE(S»14)

0 840 I=1ryNUMEL

WRITE(S,15) Ir{NF{I:J)sJ=1sNNPE)
CONTINUE

IF({IPUNCH.NC+7) GD TO 855
WRITE(7717) NUMNFyNUHTP » NUMVF» NUMPP ¢ NELMC r NELMT

NG 845 I=1,NUMTP

WRITE{7r13) I+XORD{I)yYORD(I)
CONTINUE

DD B50 I=1rNUHEL

WRITE(Zr15) T (NP(I-J)rJ=1sNNFE)
CONTINUE

CONTINUE

CALL HAF(XMIN: XHAX e YHINrYHAX20.,071.0¢0.0:1.0)}
b0 840 I=1,NUMEL

I1=NP({I-1)

I2=NF(I+3)

I3=NF(I,3)

I4=NF(Ir4)

ISG=NF(I+5)

I6=NP(Lr&)

CALL FOINT{(XDRD(I1)sYDRL(I1))
CALL VECTOR(XORT(IZ)yYORD(IZY)
CaLL YECTOR{XORD(I3)yYORDC(I3))
EALL VECTOR(XORD(IA)Y»YOROCI4))
CALL VECTOR(XORI{IS)»YORD(IS))
CALL 'VECTOR(XORD{(I&) sy YORDC(IA) )
CALL VECTOR(XORD(IL) »YORD(IL1))
CONTINUE
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CaLL FRAME

GO TO 7777

ERRDR MESSAGES

7001 WRITE(&r29)
STOP

7002 WRITE(S6+:30) NUMTPrNUMVF,IDA
sTOP

7003 WRITE(&:31) NUMNFP.IDRB
STOP

7004 URITE{S»33) NUMUF,IDC
STOF

7005 WRITE(&:33) NUMFF.IDD
STOP

70046 WRITE(&¢34) NELMTyIDF
sTOP

7007 WRITE(&Ss35) NELMC,IDG
STOP

FORHAT STATEMENTS

FORHMAT (8110}

FORMAT (20HONUMLFS (1) NUMLFS(2)
FORMAT(7EL10.3)

FORMAT {40HO XHIN XMAX

FORMAT(2I10)
FORMAT(20HONDIV(Irl) NDIV(Ir2)
FORMAT(20H0 JOINC(IrJrK} ARRAY
FORMAT(4{I7»13))

FORMAT (20HO XCOR YCOR
FORMAT(2E10,3)

FORHAT(127H0 NP XORD

A s
R QWSO Db

1BC TEC TX TY

1 cY )
13 FORMAT(IS»2E10.3»I0yF7.4y%E10.3)
14 FORMAT(40HO ELEH
15 FORMATC(1QI7)

14 FORMAT (40HO NUMNP NUMTF
1ELHT )

17 FORHAT(BI10}

18 FORMAT(10HO IFUNCH )

19 FORMAT(I10)

20 FORMAT(10HO NFFE )

21 FORMAT(ILO)
22 FORMAT (10HO NUMEC)

23 FORMAT(123HO SIDE BC
1 TBHC / CH cx
110 )

24 FORMAT(2I10sF10.4+3E10.32

25 FORMAT(123HO NP NFEC
i1 T8BC / CH CX

iTa )

22

YHIN

FORMAT(//+12H LOOP NUMBER r I5)

)
)

NUHYF

COSXXP
cY

COSXXP
cY

YHAX

YORD NFPEC COSXXF
TR

CH

NF
NUMPF

XHC
TX

XEC
™

XEC
X

NELMC

YEC
TY

YBC
TY
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26 FORHAT (110HONMRRARKRERKAR KRR AN KRR XK RKRARK XK AR KA KRR KRR KKK
akkiciobiokRigckk R coRooR ok oDRkoRRR R kR DATA FROM HESH )

27 FORMAT(4ELD.3)

28 FORMAT(ZI10sF10.,4:3E10.3y 3H / 24E10.3 )

29 FORHAT{(3SHO NPFE MUST EQUAL EITHER Oy 1s OR 3 )

30 FORMAT(BHO NUMUFr,14r10H-0R NUMTFr,I4r21H IS GREATER THAN IDA»
1 214} '

31 FORMATC(14AHO NUKMNF EQUALS,IS»2BHr WHICH IS GREATER THAN ILE,sI5)

32 FORMAT(14HO NUMUF EQUALS,IS»28Hy WHICH IS GREATER THAN IDC:,I5)

32 FORMAT (14HO NUMPF AQUALS,IG,28H» WHICH I8 GREATER THAN IDDy»IS)

34 FORMAT(14HO NELHT EQUALS»IS,2BHr WHICH I5 GREATER THAN IDF,rIS)

35 FORMAT{14HO NELMC EQUALS.IS,28He WHICH IS GREATER THAN ILGrrI5)

c
7777 CONTINUE
ENR
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OVERLAY (FLOW, 32 0)
FROGRAM WAVE

COMHON/CL/

1 XORD($AAS) r YORD($AAS ) e XBC($CCE) s YBC(SCCS) » TRC($AAS) »

2 CX(SCCEY1CY(SCCR ) yCHISAAS) s TX(SCCEI r TY(SCCS) r TAUSAAS) »
3 COSXXP(4CC$) yNPRC(SAAS) P NP ($FF$,$EES)

COMMON/CZ/
1 XMINyXHAX e YHNINy YHAX » NUMVF pNUMPP r NUMTF ¢« NELMC r NELHT s NPPE

COHMON/CT/

1 IELE($TII%$) NPR(SBES$) rLIST($JJ$)HMOVE(SIIE) r INTO(SUJS)
2 INIAGC2r$.0J0%)

COMMON/CA4/
1 KHAX(2) » IBMAX(2) rNOHAX (2 r NUMSEG(2) ¢
2 NSEG»IEB LISTX)ICONP s IELEX+HOVEXy IEMPT

COMMON/CS/ :
1 IDAIDEsIDC IND IBE IOF ¢y INGy IDH» IDT+ IDS» IDK  IOL yIDMy IDN, IDG, IDP

DIMENSIDN
1 TORDER(2+$FF$)}1LSTCP($JJ%)rLETIC($JId$) 1 LETOLD(S ISy
2 NPIX($BR$)»MSHCI(Z)

NTPE=4
NUFE=6

WRITE(S220)

REWIND 1
REWIND 3

WRITE(S:19)
READ(Ss4) MBHCDR(1) yMSHCDR(Z)
WRITE(&r4IMEHCI( L) s HSHEDR(2)

Do 1000 I0=1,2

IF(MSHCD(I0) .EG.O0) BO TO 1000

WRITE(&ry27) I0
NNFE=NYPEHNPPE
NUMNP=NUMUP-+NUHFPP
NUMEL=NELMC
IF(I0.ER.1) GO TO 120
NUMNP=NUMTF
NUMEL=NELMHT
NNFE=NTFE

120 CONTINUE

FORMULATE NFIX ARRAY AND INITIALIZE NPR ARRAY

0G 130 I=1rNUNNP
NPIX(I)=0
NFR{II=0

130 CONTINUE
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150

140

170
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L 135 I=1,NUMEL

00 135 J=1rNNPE
JI=NFCI )
NPIX{J1)=NPIX{J1)+1
CONTINUE

I (NUMNFP,EQ.NUNVP) GO TO 138 -
IF(I0.E(.2) GO TO 138

IBGN=NUHVF+1

0O 137 I=IBGNrNUNNFP
NPIX(I)=SNVPEXNPIX(I)
CONTINUE

CONTINUE

WRITE(&915)
READ{Dr4) HAXVOL,IBMIN
WRITECSr 4)HAXVOL y TEMIN

DO 140 I=1,MUMEL
IDRDER{IO,I)=I
CONTINUE

WRITE(&r10)
REAL(Sy4) IREAD
WRITE(4:4) IREAD

IF({IREAD.ME.D5) GO TO 150

REALI(S»11) (IORDER(IOsI)sI=1,NUMEL}
CONTINUE

WRITE(&s12)

WRITE(6y11) (IORDER(IOYI) rI=1,NUMEL)

CHECK 7O SEE IF ALL ELEMENTS ARE ACCOUNTED FOR
(TEMPORARY USE OF NPR ARRAY )

o 1460 I=1:NUMEL
NPR(I)=1
CONTINUE

N0 145 I=1sNUMEL
I1=INRDER(IOrI)
NPROILI=NFR{I1)~1
CONTINUE

DO 170 I=1,NUMEL
IF(NPR(I1).NE.Q} GO TO 7004
CONTINUE

FORMULATE TAPE SEGHMENTS

INITIALIZE
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00 230 I=1.IDJ
LIST{(I)=0
LETCP(I)=0
LETIC{I)=0
CONTINUE

oo 231 I=1,IDI
IELE(I)=0
CONTINUE

NUMSEG(I0)=0
IBMIO=IBHIN
NOMIO=0
LSTICX=0
LSTCPX=0
IROLD=0
JELEX=0
IEMPT=0

WRITE(Sr %)
DO P00 I=1r,NUMEL

I1i=I0RDER(IO(IL}
IEL EX=IELEX+1
IELECIELEX)=I1

PLACE NEW NODAL POINTS IN LSTIN

00 330 J=1,NNPE

JI=NP(I1rJ)

IF(J1:6T  NUHVPAND,IQ.EQ.1) GO TO 320
NPIXCJL)=NFIX(J1)-1

CONTINUE

KEND=LSTICX

IF(KEND.EQ.0) GO TO 324

L0 3295 K=1:KEND

I# ¢J1,.EQLWLSTIC(K)Y GO TO 330
CONTINUE

CONTINUE

LSTICX=LSTICX+1
LSTICILSTICKY=J1

CONTINUE

TRANSFER COMPLETED N.P. TD LSTCP
CONTINUE

IFCHR=0
JEND=LSTICK
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350
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0 360 J=1yJEND

CONTINUE

JI=LETICS)

IF{J1.EQ.0) GO TO 350
IF(NPIX(J1).6T.0) GD TO 340

IF(I0.ER.2) GO TO 348
IF{NUMVF,.EQ.NUMNP) GO TO 348
IF(IL,GT.NUMUP) GD TOD 348

IO 345 K=1r1
“W1=IORDER(1:K?}

L7 345 L=1/NVFE
Li=NP(K1,L?
IF(LL1.NE,J1) GO TO 345
MBGN=NVPE+1

N0 343 M=MBGH rNNPE
H1=NP (K1 M}
NFIX{ML)=NFIX{N.l)~-1
CONTINUE

CONTINUE

IFCHK=1
CONTINUE

LETCPX=LSTCFX+1
LETCF(LSTCPX)=d1

Do 350 K=J.LSTICX
LSTIC{K»=LSTIC(K+1)
CONTINUE
LETICX=LSTICX-1

GO TO 340

CONTINUE

IF(IPCHK.EQ.1) BC TO I35

CALCULATE NFR ARRAY

0D 375 J=1rNUMNF

IF(NPROJ) (EQ.~1) GO TD 375
NPR{J)=0

CONTINUE

nag 385 J=1,LESTCPX
J1=LSTCP (1)
NFR(J1 )=
CONTINUE

IF(LSTICX.EQ.0) GO TO 388
Do 387 J=1+LSTICX
J1=sLBTICC))
NPRCILI=J4LBTCPX

CONTINUE

CONTINUE
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CALCULATE CURRENT IH
In=0

DO 430 J=1rNUMEL

DO 420 K=1rNNFE
Ki1=HP{JrK)

R2=NPR(K1)
IF(K2.LE,0) GO TO 420

DG 410 L=1,KNNPE
LI=iP{JsL)

LI2=NPR(L1)

IF(L2.EQ.0) GO TG 410
[.3=TARS(L2)
JBCHK=TIARS(K2-L2)+1
IFC(IBCHK.GT.IE} IB=IRCHK
CONTINUE

CONTINUE

CONTINUE

IF(IB.GT.IBMIO) IBMIO=IE
LISTX=LSTCPX+LSTICX
IF(LISTX GT.NGMIO) NOQHIO=LISTX

ESTIMATE STORAGE, RERIREMENTS FOR AN ADDITIONAL ELEMENT

IF{I.EQ.NUHEL) GO TO 499

IBCHK=IR+(NNPE-2}
NOCHR=LISTX+ (NNPE-3)

IF(IBCHK,LT IBHIO.AND . NQCHK.LT.NGMIO) 60 TO 900

IF(NGCHR LT NQHIO0) NREHR=NOMIO
IFCIBCHK,.LTTBMIO)Y IBCHK=IBMIO

RCHK={NQCHK-IRCHK ) ¥IBCHK+ ( ( IRCHK*K2-IBCHK ) /2 +TRCHK
IF(KCHK,LT . MAXYOL}Y GO TO 700

CONTINUE

PLACE ON TAPE AND FPREPARE F5R NEW SEGHENT
CALCULATE KVOL FOR CURRENT SEGMENT

RVOL=(LISTX-IB)XIR+ ((TRXX2~-IH)/2) +IB
KMIQ=(NOHIO-IRHIOYKIBMIO+ ((XDHIOX¥2-IBMIO)/2)+IEMIO

NUMSEG (I10)=NUHGEG{IQ+1

FORMULATE LIST

no H10 J=1,LETCPY
LISTCD=LETCRL)
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CONTINUE

ng 515 J=1,LSTICX
J1=LSTCRX+J
LIST(J1)Y=LSTIC(J)
CONTINUE

ICOHP=LSTCPX

FORMULATE MOVE AND INTO ARRAYS

g 530 J=1,I1pJ
MOVE(J)=0
INTOCJ)=0
CONTINUE

MOVEX=0

IF(NUMSEG(IO).LE,1) GO TO 880

JEND=LSTALX
IF(JEND.LT.I.ISTX) JEND=LISTX

DO 450 J=1,JEND
Jl=g

CONTINUE
J2=LETOLDC(JL)
J3=LIST(J1)
IF(J2.NE.O) GO TO 640
IF{J3.EQ.0) GO TO &5¢

Do 630 K=1,JEND

Ki=K

KR=LSTOLI(KL)
IF(RZ.NE.J3) GO T &30
HOVEX=HOVEX+1
MOVE(HMOVEX) =K1
INTO(HOVEX) =d1

LETOLD (L) =J3
LSTOLD{K1)=0
IF(K1,GT.J) GO TO 650
Ji=K1

GO TO &20

CONTINUE

TFC(J1.LE«d) LESTOLDCJILY=LIST (1)
G0 TO &50

CONTINLUE

IF(JR.NE.J3) GO TO 450
HOVEX=MDVEX+1

MOVE(MOVEX )=Jdi

INTOHOVEX)Y=J1

CONTINUE

Has HOVE EEEN SUCCESFUL
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ICHR=0
o 470 J=1,JEND

IF(LSTALn¢) JNEWLIST(J)) ICHK=+1

CONTINUE
IF{ICHK.NE.0) GO TO 7003

30

KHIO=(NQMIO-TEMIQ) KIBHIO+H{ (ITRHIOKKZ~IEMIO) /2)+IEMIO

CONTINUE

NSEG=NUMSEG (10}

IF(ICOMP.LT.1) GO TO 7001

WRITE(&,B) NBEG,KVOL

WRITE(672) NSEG,IR,LISTXyICOMFs IELEX MOVEX,IENPT

URITE(&2) (IELE(D) yJd=1y»IELEX)
WRITE(&2) (LIBT(J)»Jd=1r,LISTX)
WRITE(A»2) (NFRCGJY rJ=1rNUHNF)
WRITE(&¢2) (MOVE(J) rJ=1,HOVEX)
WRITE(&2) (INTOL(J)rd=1rMOVEX)

IF(I0.EQ.1)> WRITE(1)

okkakkdk  SUPRESSEDR okkkkkkiokx

1 NSEGyIEsLISTXrICOMPyIELEXsHMOVEX,IEMPTIELENPR,LISTyMOVEy INTO

IF(IQ.EQ.2) WRITE(I)

1 NSEGrIRBy(LISTX:ICONPy JELEX HOVEX TEMPT » IELEsNFR/LISTrHOVE s INTO

IF(LISTX.6T.IDJ) GO TO 7005
IF(IELEX.GT.INI) GD TD 7005

INITIALIZE FOR NEXT TAPE SEGMENT

IF(I.EQ,NUHEL) GO TO 900

0O 885 J=1,ICDHP
SJ1=LIST(D)
NPR{J1)=-1
CONTINUE

no 820 J=1,I0J
LETOLD(L=LIST(L)
LIST(Ji=0
LETCP(J)=0
CONTINUE

Lo 871 J=1+1IDI
IELE(J)=0
CONTINUE

no 892 J=1yICOMP
LSTOLDK J)=0
CONTINUE
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IEHPT=ICONP
IELEX=0
LSTOLX=LISTX
LISTX=0
LEBTCPX=0
TBOLD=IENIO

CONTINUE

CALCULATION OF IDIAG

IF{I0.ED.2) GD TO 730
IBIAG(1,1)=1

0 2230 I=2,NRMIO
11=NGMID-TI+2
IF(I1.GT.IBMIQ) IL1=IEMIO
INIAGI1,I)=IDIAG(1»I-1)+11
CONTINUE

50 TO 251

CONTINUE
IBT=2%(IBMIO-1)+1
IDIAG(2:1)=)

L0 950 YI=R,NAHIO

I1=IRT

IF(ILLTWIBMIO) Il=11-(IRMIC~-I)

IF(I.BT NAMIO-IBMIO+R) T1=I1-(IEMIQO—~(NQMIO-1)-2)
IBIAG(2,I)=IDTAG(Z,I-1)+1I1

CONTINUE

CONTINUE

WRITE(&:3)
WRITE(&24) RKMIO,IBMIONQMIO,NUMSEG(IO)
IF(RHIO.GTMAXVOL) WRITE(4,16}) KMIO.HAXVOL

KMAX(I0)I=KNIO0
IBMAX(IQ)=1ENIO
NOMAX(I0)=NQHIO

CONTINUE

REWIND 1

REWIND 3

WRITE{F)XORD YORD s XBCs YHC r TECs CXsCY s GH TX s TY ; TR COSXXF

1 NFBC NP XHINy XMAX YMIN: YMAX y NUMVF r NUMPF » NUMTF  NELMC » NELHT »
2 NFPErRMAXr TEHAXNAMAX NUMSEGr INIAGY
3 IDAIDBIDCyIDD INEs IOFyIDGy IDH IO » TN IDKy IDL s I0My IDN I0O, IHP
60 TO 7777

ERROR MESSAGES
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7001 WRITE(&.5) NUMSEG
WRITE(Ss4) (IELE(I) rI=1,IELEX)
WRITE(&rS) (LIST(IN»I=1,LISTX)
STOP

7003 WRITE(Ar1)
WRITE(S»2)CLIST(i)»I=1,LISTX)
WRITE(S,2)(L.ETOLDCI) »I=1,LISTX)
STOF

7004 WRITE(4¢13)
WRITE(S»14) (IORDER(IOr 1)y I=1,NUMEL)
5TOP

7005 WRITE(&:7) IDI,IDJ
5TOP

FORMAT STATEMENTS

FORMAT(SOHO MOVE-INTO ROUTINE NOT VALINs LIST AND LSTOLDH ARE }

FORMAT(201I5)

FORMAT (40HO KMAX ITEMAX NQMAX NUKSEG )

FORMAT(AI10)

FORMAT (45HC ERRDR -~ FIRST NODAL POINT IN TAPE SEGHMENT 11

1 34HIS NOT COMPLETED. IELE AND LIST ARE )

& FORMAT(20I%)

7 FORMAT(47HO IELEX OR LISTX IS GREATER THAN DIMENSION IDI OR IDJ WH
1ICH EQUAL, rIS» 4H ANDy IS)

8 FORMAT(14HO TAPE SEGMENT rI4, 17H KVOL EQUALS »I1I6)

? FORMAT(39HC NSEG IB LISTX ICOMP IELEX MOVEX IEMFT »/»
1 40H IELECI) LIST(I)} NPR(I} MOVE(I) INTO(I} b

10 FORMAT(10HO IREAD )

i1 FORMAT(101IS)

12 FORMAT(1ZHO TITORDER(I) )

13 FORMAT (34HO ERROR IN IORDER ARRAYr IORDER IS )

14 FORMAT(20I5) :

Uaita

15 FORMAT(Z20HO MaXvoL IBRMIN )
16 FORMAT(19HO NOGTE, KHAX EQUALSy Ié4» 28H WHICH EXCEEDS THE MAXVOL OF
ir 1I6)

19 FORMAT (20HO MSHCD(1) MSHCO(Z2) )
a0 FDRMAT(11OHO#*****************************#*****#****************#
LRERICRREKR KRR KRR AR RO Rk Kk% DATA FROM WAVE b
27 FORMAT CO1HORAR RN K KRR A RMABMANR KN N NOK R AR A 30K KKK K OR K 5 K KoK A 40K K
ikxiokckkkxk DATA FOR HESH» I3
7777 CONTINUE
END
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OVERLAY (FLOWs450)
FROGRAM COUPLE

COMMON/C1/

1 XORD{$AA%) 1 YORD($ANS) » XBC(SCCH) » YRC{SCU$) » TEC($AAS) »
2 CX($CCHIyCY(HCLS) yCH{BAAS) f TXK(SCCE) 1 TY(SCCSH) s TA(SAAS ) »
3 COSXXF ($CC%) yNFRC($AA%) yNP(3FF$»$EES)

COMHON/C2/
1 XMINyXMAXr YHINY YHAX y NUHUF o N°-MPF» NUMTF r NELHC r NELMT ¢ NPFE

COMHON/C3/

1 JELE(C$IIS) (NFROSBES) (LIST (SIS P HOVE (SIS} s INTOL SIS ) 5
2 IDIAGt2r$JJ%)

COMMON/C4/
1 KMAX(2) r IoMAX(2) yNAHAX (2) yNUHMBSEG(2) »
2 NSEGsTB,LISTX,ICOMPIELEX,MOVEXy IEMPT

COMMON/CS/

i IDAPINRYIDCIDL, INE,IDF, IDGy TDH, ILI -, IDSy IOK TOL » TEM» ION IDU IDP

COMMON/CA&/
1 SF(726:7)yWT(227) fNUNAPT(2)  ISTRES(3)

COMKONACT/
1 SKAX(HLLS) s SKXY(SLLSE) » SRKYX(SLLS ) r SKYY ($LLS)

COMMON/CB/

TIMEsITIME»DTMAX » DUMAX Y
RELUyDELF fDELT »DELQ,

ITERCs ITERT,

DFCONV > DUCONY ; DTCONV y DRCONV »
VECTLyCTEMFr

THETAr»ALFHAT» TRANS,

INCPR» INCFUy INCFL INTPRs INTFUs INTPLy
TNCLCUH(2) rINCLTU (2 y INTLEUL2) » INTLTUCZ2) »
LCU-LTUy

MNI» ITHAXCy ITHAXTy

INCRy ITVrMOP » INTEHP r LAGEUL » IRZ

COHHON/C?/

i UX{SCC$)ry UY(SCCEH)r UT(HCLE)»

2 PX{SODE) v PYCSDOS) s IFQCSNN$22) 5

3 FTX(SCCE) rFTY(SCCH) o FTR(SAAS ) ¢

4 BIGTI($G6%) »SIGXX($G6H:3) »SIGYY($66$,3)»SIGXY($6GS3)
T SIGTH(SBGS»3) yHAT(SFFS)

DIMENSION
I RHE1{$ER$) sRHSZ($BRS)

REWINL ¢

READC®Y XORO»YURD s XECyYROy TRCrCXrCYyCHr TX s TY s TRrCOSXYEF »

1 NPBCsNFP» XMIN: XMAX e YMINy YHAX s NUMUF » NUMPP r NUMTE » NELMC s NELMT »
2 NFPEsRMAXr TEMAX r NOMAX » NUMSEGy IDIAGy
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3 IDAIDE,IDNC IOD IDE» IDF s IDG e IDHy IDI+ IOJr IDKN » T0L  TOMy ILN» IDO, IDP

NTPE=4
NVFE=6&

WRITECs5)
INPUT DATA AND INITIALIZATION

READ MATERIAL DATA

NUNMNF =NUMVP+NUMPF
IF(NUMTR .GT « NUNHNP) NUMNP=NUHTE
NUHEL=NELMT

WRITE(ér11)
READ(Sy 12) NUMAT
WRITE(&7 12YNUNAT
DO 150 I=1rNUMEL
MAT{I)=1
CONTINUE

IF(NUHAT.EQ.1} GD TO 140
WRITE(&:27)

REAT(S»22) (HAT{(I):I=1sNUMEL)
WRITE(S»22) (HAT(I)» I=1NUKEL)
CONTINUE

READ RUN DATA

WRITE({&s15) ‘
READ(Ss 142 INCFRyINCPUsINCPL
WRITEC(S4r16) INCPRy INCPUr INCPL

WRITECA&L?)

REAL(S218) INTPRyINTPU,INTFL
WRITE(SH,18) INTPR INTPUs INTPL

WRITE{4.23)
READ(S,24) ITVHOPy TRANS»THETA» INTEMP s LAGEUL » IRZ
URITE(6»24)I TV MOF s TRANS s THETA» INTEMPrLAGEUL » IRZ

WRITE(&,25)
READ(S,26) TIHEMeHNI» DUMAX-DTHAX
WRITECS» 24 TIMEN s MNI r DUMAX » DTHAX

WRITE(S»7}
READN(Sr 4> ITMAXC:ITHAXT
WRITEC(&r4) ITHAXCrITHAXT

WRITE(A D)
REALN{Sr1) VECTLCTENF
WRITE (S, 1)VECTLCTENP

WRITE(5228)
READN(S,29) INTLCUCLY »INTLCUC2) » INTLTUCL) y INTLTULR2) 2 LEUSLTY
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WRITECS2P)INTLCUCL) » INTLOUCZ Y INTLTUC L) s INTLTUC2) ,LCU»LTU

WRITE(&:30)
READ(S,31) DFCONV:DRACONV DUCONV:OTCONY
WRITEC(S,31)DFCONV, IIDEDNV » DUCONY » ITCONY

REWINI
REWIND
REWIND
REWIND

E- AN

FROGRAM INITIALIZATION

CALL SHAFaC
1 (NPPE?

IF (NUMFF.EQ.0Q) GO TO 171

ne 170 I=1,NUHFF
FX(I)=0.0
FY(I)=0.0
CONTINUE
CONTINUE

LNELU=0.0Q
DELF=0,0
NELT=0.0
DELQ=0.0
INCLTUCL)=INTLTUC(L)
INCLCU{1)=INTLCU{1L}

HO 175 I=1sMELMC
0o 175 J4=1,3
BIGXX(IrJ)=0.0
SIGYY(I+J4)=0,0
SIGXY(I+J}=0.0
BIGTH(I,=0.0
CONTINUE

00 180 I=1.NUMNP
UX(Iy=0.0
uY(r)=o0.o
UT(I)=0.0
CONTINUE

WRITE(4+3)
READ(Ss4) NI-TS:NSEC
WRITE(&y4)NFT5,NSEC

IF{(NPTS.EQ.OQ) GO TO 183
WRITE(&r34)
00 182 I=1:NFTS
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READ{S,35) I1,XORDCI1)yYORDCIL) yUXCILI»UYCTIL)»UTCIL)
WRITE(Sy3S)T1oXORD(IL) e YORD(IL) pUXCIL) hUYC(IL) hUT(IL)
CONTINUE
CONTINUE

IF(NSEC.ED.Q) GD TD 1Bé

WRITE(S,8)

0D 185 I=1/NSEC

READ{S+%?) JEGNyJENDy INCR: TEMFOsUXQ2UYO
WRITE(Sr?)JBGNy JEND: INCR TEMNFOrUX0,UYOD

g 185 J=JBGNsJEND INCR
UT (N =TENPO

UX(Sy=Ux0

Uy CJry=Uyo

CONTINUE

CONTINUE
CALL ENDRY
CONTINUE

WRITE(&:64)

TIME=0.0
INCR=0
DT IME=DTHAX

CONTINUE

BEGIN NEW INCREMENT

IF(ITV.BT.0} CALL CREEP
(XORDy YORDy XBC:YBCy THCyCXr LY rCHe TX» TY s TQr COSXXP s NPEC 1 NPy
IELE»NPRsLISTyMOVE» INTOrIDIAG,
- BKXX» SKXY s SKYX rSRYY» :
U s Y rUT s P PYr IFQe FTX s FTY s FTR SIGIT+ SIGKK s SIBYY»SIGXY rSIGTHy
RHS1 s RHS2+HAT»
INAs IDBy INCy IDDy ILEy INF« ING2 IDHy IDT» IDAy IDK » IDL » IDMy IDN» IDO» IDF)
IF(ITV.GT Q) ITV=ITVENMOP

U LI

IFCITV.LT.0) CALL TEMP

(XORDy YORDy XEC» YRU y TRC rCXsCYrCHe TX s TY s TR COSXXFP ¢y NPRC NPy
IELESNPR,LIST HOVE s INTO» IDIAGY

SKXXrSHXYrSRYX s SKYYy -

U Y s UT PX e PY s IFQeFTX e FTY 1 FTR SIGIL+ SIGRX» SIGYYrSIGXY P SIGTHY
RHS1yRHS2sHAT»

IDA>IDE,IDCy IOD: IDEy IBF » IDGy IDHy IDY s IDJ» INKy IDL y IDMy IDNs ILO s I0P)
IF(ITU.LT‘OJ ITY=ITYXMOP

O U D Gl P e

IFCINTEMPWNE.1) GO TO 350
INTENP=0
WRITE(&,33)
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WRITE(S6r1) (UTCI)rI=leNUMTR)
GO TD 200
CONTINUE

INCR=TINCR+1

LEU=0

LTU=0Q

IF(INCLCU(1).6T.INCR) GD TO 370
LCU=1
INCLCU{1y=INCLCUCL)+INTLCUC1)
CONTINUE

IF(INCLTU(1).6T,INCR) GO TOQ 3735
LTU=1
INCLTU(L)=INCLTUCL ) +FINTLTUC(L)
CONTINUE

IF(TRANS,EQ.1) GO TQ 420
IF(DELT.LE.DTCONV) MNI=INCR

GD TO 450

CONTINUE

TIME=TINE+DTINE

IF(TIME.GE, TIMEHY HMNI=INCR
IF(LAGEVLLER.O) LD TO 450

N0 440 I=1 NUNNP

YORD{ I y=YORD(I)+UY{X)4DTIHE
IF(IRZ.EQ.1.AND.XORD(I).EQ.+Q.0Q) GO TO 440
XORD( Y )=XORD(I)+UX(I)¥ITIHE
CONTINUE

CONTINUE

IFCINCR.LT.HNI) GO TO 440

INCPU=INCR
INCPL=INCR
INCPR=INCR
CONTINUE

CALL PFRF

1 (XORD YORD s XBCrYBCy TBCrCXrCY s CHe TXr TY s TRy COSXXP s NFRC s NP »
2 UXsUY s UT X PYr IPRyFTX FTY s FTRSIGITI SIGKX+SIGYY SIGXY »BIGTHHAT,
3 IDAYIDEIDC,IOO, IDE» IDF» ING» IDH IO » IOy INK s TLL » ILM» ITNy IR0 » IDF)
IF{INCR.GE.MNI) STOP

IF{TRANG.ER,Q) GO TO 200

CALCULATE NEXT DTIHE

DTIHE=DTHAX
GO TO 200

FORHQT STATEHMENTS

FORMAT(10E10.3)
FORMAT (20HO VECTL CTEMF )
FORMAT (20HO NFPTS NSEC }
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4 FORMAT(BI10)

5 FORMAT (1 20HORA0RKk K Sk ROk R RAOKAOKA K ROK AR K K HRK ARk KR KKK KK Kk KoKk k3
1ok sokick kR Ik OOCRRRRER Ok kokk DATA FROM COUFRLE )

& FORMAT ¢33 0HORRRKKIKA I KK KKK R KRR KKK KA KK KKK K NOR KKK KKK Kk ook K
Lok Aok Kok kRok IOk KK OOk Rk ook kokkokk ok ok x KKk kk QUTPUT DATA )

7 FORMAT(20HO ITHAXC ITHAXT )

8 FORMAT(&0HO JEGH JEND INCR TEHPO uxo
1 Uvo )

? FORMAT(3I10r3E10.,3}

11 FORHAT(10HO NUMAT)

12 FORHAT(I10)

14 FORMAT(4EL10.3)

15 FORHAT(30HO INCFR INCFU INCPL 3
14 FORMAT(3I10)
17 FORMAT(30HO INTPR INTPU INTPL}

18 FORHAT(3I10}
22 FORHMAT(20I4)

23 FORMAT(70HO ITV HOP TRANS THETA INTEMF LA
1GUEL IRZ }

24 FORMAT(2I10r2F10,3y3110)

25 FORMAT(40HO TINEM MNI BUHAX DTHAX )

246 FORMAT(E10.:3:110,2E10.,3)

27 FORMAT(12HC MAT ARRAY )

28 FORMATC(SOHOINTLCU(L) INTLCU(Z2) INTLTUCL) INTLTUC(Z) LCy
i LTR )

2% FORMAT(7110}

30 FORMAT(40HO DFCONY DRCONY DUCONY DTCONY )

31 FORMAT(7EL10.3) )

33 FORMAT(24HO INITIALIZED TEMPERATURES )

3% FORMAT(IS,2E10.3,3E18,10)

346 FORMAT(20HO INITIALIZED VALUES /¢ 79%9H NP XORD YORD
i ux uy urt )

END
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SURRDUTINE CREER
{XORD  YORTH XEC YRC s TRC s CXsCY»CH2 TX» TY s TR COSXNF r NPRC e NP ¥
JIELENPR,yLISTyHOVE» INTO,IDIAG,
SKXX s BRXY»SKYXrSKYY s
U rUY s BT o X PY e IFQFTX s FTY ) FTOsSIBIISIGXX »SIGYY1SIGXY»SIGTHy
FXsFYrMATy
IPAYIDRyIDCIDD  IDEsIDF v INGs INH» IDI» IDJ 2 IDK» IDL» IDM ¢ IDN s IDO» IDF)

[ 4, 8 R

ODIMENSION
1 XORD{IDA):YORD(IDA) s XBC(IDC) rYBCOINC) » TRC(ITIAY »
2 CX(ING)CYCIDC) yCHCIDA) » TX(IDC) s TYCXIDC) » TRCIDA) #
3 COSAAP(IDE) yNPBCCIDA) o NP (IDFy IDE)

COMMON/C2/
1 XMINyXHAXe YHIN» YMAX 7 HUHVP P NUNFP s NUMTP 7 NELMCy NELMT s NFPE

DIMENSION
1 IELECIDI) ¢NPROIDBY pLISTLIDGD hyHOVECIDAY f EINTOCTIRS) » IDTAG( 2y TLT)

COHMON/CA/
1 KHAX(2)» IBMAX(2) Y NOMAX(2) »NUMBEG(2})
2 NSEGyIBrLISTXsICOHP r IELEXMOVEX e IENPT

COMMON/C&/
1 SF{774: 72 WT(2y 7)) NUMOPT(2) s ISTRES(3)

DIMENSION
1 BKXXLIDL) ySKXYC(IDL) »SKYX(IDL) »SKYY(IDL)

COMMON/CE/

TIHMEy DTINE » DTHAX s DUMAX »
DELUsLELFRELT»DELQY

ITERGYITERTY
BFCONVy BUCONV r DTCONV » DRCONV »

YVECTL yCTENE »

THETArALPHAT» TRANS»

INCPR» INCFUy INCPLrINTPRy INTPUINTPLY
INCLCUCZ Yy INCGLTUCZ) s INTLCU(2) s INTLTULZ2) ¢
LCUsLTUY

HNIyITHAXC ITHAXT»

INCRy ITVHOP INTEMP LAGEUL r IRZ

[ T L L

DIMENSION

UX(IDC) rUYLIDC) rUTCIDA) »

PXCIDIN PY(IDD) s IPQCITIS 2Dy

FTXCINC) »FTY(INC) »FTA(INAY »

SIGIIC(ING) rSIGXX(INGs3) +SIGYY(ING,»3) (SIBXY{ING,3)+SIGTH(IUGIZ)
HATCTLF )

N> BRI

DIMENSION
1 FXCIDBY fFYLIDE)

COMMON
1 TRX(Pr P rTXY(Pr 2 e TYX(Pe F) s TYY (s Py

1 SXX(PeP)rBXY(PrP?)rSYX(PrP)2SYY(Pr D)y
1 SFX{6:3):5PY14r3)y
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1 BIGXXJ(3)rSIGYYI(I) »SIGKYJ(I) »SIGTHI(Z) y
1 DNQDX(3I) s DNODY(3)y
1 RJAC(2: 2 RINET (202 2 DNDX (S ¢ DNDY(S)

NVFE=6

NTRE=6&
HUNNP=NUMYP+NUNFP
NNPE=NUFE+NFPE
INCLECU(2)=INTLEU(2)
ITERC=0

LSTPi=NOHAX(1) +1
IDIAGSLLSTRPLII=KHAX (1) +1
CONTINUE

IF{LCU.EQ.1) SKBC=1.0E+20

BO 140 I=1,NUHVP
FX(I3=0.0
FY(I)=0,9
FTX(I)=0.0
FTY(12=0.0
CONTINUE

IF(NUMPP.EQ.O) B0 TO 144

DO 145 I=1rNUMPP
T1=NUHVP+I
FX{I1)=0.0
FY(I1}=0,0
IFPG{Ir2)=0
IPRCIr20=0
FTX(I1)=0.0
FTY{I1)=0:0
CONTINUE

CONTINUE

IF(LCUL.EQ.0Q) GO TO 141
IEND=KMAX (1)

DB 160 I=1,YEND
SRXX(1)=0.0
SKXY{I)=0.0
SKYX(I)=0.0
SKYY(I)=0,0

CONTINUE

CONTINUE

REWIND 1
REWIND 2
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FURHATION AND DIAGONALYZATION OF K MATRIX

IEND=NUMSEG(1)
no 499 I=1,IEND

READ{1)
1 NSEGyIEsLISTX,ICOMPyIELEXMOVEXy IEMPT: IELEsNFRsLIST s HOVEr INTO
IF{LCU.ER.O0) READ(2) SKXXrSKXYrSKYX:SKYYsSKEC

IF{I.NE+NSES) GD TO 7007

IF{I.GT+1.AND,LCU.,EQ.1) CALL SLILE
1 (IELEsNFRyLISTsMOVErINTO» IDTAGrSRXX s SKXY rSKYX ¢ SKYY »
2 IDALIDRyIDCs IDL IDE IDFy IDGy IDH, IDI» IDJyIDK s JOL s IDMs IDN IO IDF)

ng 370 J=1,IELEX

{ELEJ=IELE{.J)
MJ=HMAT(IELE)

hD 210 K=1,NNPFE
DO 210 L=1,HNNFE
SXX(RrL)I=0.,0
SXY(K»L>»=0.0
SYX{K,L)=0,0
SYY(KsL)=0,0

TXX(KL)=0.,0
TXY(KeL}=0.0
TYX(KsL)=0.0
TYY(KeL2=0.0
210 CONTIMNUE
DO 212 K=1,6
ng 212 1L.=1.3
SPX(RrL)=0.,0
SPY(KeL)=0.0
CONTINUE

rx
=
J

VoL=0,0
BEGIN QUALRATURE

KEND=NUMAFT(1)
DO 240 Kel,KEND

KPEN=K
0o 215 L=1+3
IF{ISTRES(L)+EQ.K} KPEN=K

13
-
£q

XK=0,0
YK=0,0
TENFR=0,0
UXK=0.0
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UYK=0.,0

RJAC(1,1)=0.0
RJAC(1,2)=0.0
RJAC(2r13=0.0
RJAC(2:2)=0.0

DD 220 L=i)é

Li=NP{IELEJIL)

XK=XK+8F (1« Lo RYRXORD(NPCIELES LYY
YR=YK+SF (1L K)KYORD(NP(IELES LY
TEMPK=TEMPKFSF {1+ (KIXUT(LL)
UXK=UXK+SF (1 Ly KIKUXINFC(IELEJ L))
UYK=UYK+SF (1L K)#UY(NPC(IELEJ,L))

RIACCL r1Y=RIACCL 1) +8F (2L K)XXORD(NP(IELEJ L))
RJAC(L22)=RIACEL,2)+BF {3 rL K)KXORD{NP(IELEJsL))
RIAC(291)=RIACCA, 1IHSF (2 /Ly KIXYORD(NP(IELEJSL))
RJAC(Z2y2)=RJAC(2»23+SF(IrLyKIRYORD(NF(IELEJsL) )

CONTINUE
FETJI=RJAC{Lr 1IXRJIAC(Z,2)-RIAC(2, 1IRRIAC(1+ 2)
IF(RETJ.LT.0) GO TO 7002

RJACI(1,1)=+RJAC(Z,2)/DETJ
RJACI(L1,2)y=-RJAC(1,2)/RET.S
RJACIC2,1)=-RJAC(2,1)/DETJ
RJACI (2, 2)=FRJAC(Lr12/DETY

WW=NET.J
IF(IRZLEQ.1) DVU=XKRDETJ

DO 235 L=1s6

DNDX (L Y=RJACI{1,1)%XEF (2rLrKIFTRIACI(2¢1I%SF(IrLrK)
DNEY (L )=RJACI(1,20%XBF(2yLsK)+RJACI{2r2)RKSF(3+L+K)
CONTINUE

RO 236 L=1.3

Li=L

La=L+3
DNQDX(L)=RJACI(1, 1) ¥SF (7 L1r1)+RIACTI (2 L IRSF (7L 25 1)
DNRUY(L)Y=RJACI{1 ¢ 2)kESF (7r1.171)4+RJACI(2+2)IXGF(72L2¢ 1)
CONTINUE

CALCULATION OF PLASTIC STRAINS, STRESSES AND ELASTIC FORCES

CALCULATE TOTAL STRAIN RATE AND VORTICITY
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CPLXA~0.0
EPSYY=0.0
EFSTH=0.0
EFSXY=0.0
OMGYX=0.0

Do 240 L=1yNVFE

Li=NP(IELEJrL)

EPSXX=ERPSXX+INDX (LY XUX(L1)
EPSYY=EPSYY+DNIOY{L)%UY(L1)
EFSXY=EPSXY+(DONDX (LY RUY (L) +DHDY (L) *UX(L1) /2,0
OMGYX=DMGYX+{DONDY (L) RUX (LI ) ~DNIXC(L)¥UY (L1 )I/240
CONTINUE

IF(IRZLEQ.1+ANDXK.EQ.0.0) EFSTH=EPSXX
IF(IRZ+EQ. L ANTI XK NE+ 0.0} EPSTH=UXK/XK
OMGXY=-0MGYX

GR=G(TEMFPKsMI)
IF(GK.LT+0.,0) GO TO 242

CALEULATE STRESS RATES

DEXIT=0.0
DYYDT=0.0
DXYDT=0.0
LTHRT=0.0

ng 2341 L=1,3
DAXDT=DXXOT4+INADX (LI KSIGXX(IELEJsL ) XUXK
+DONRDY (LIRSTEXX(IELEJ s LY RUYR
-2, 0%SIGXY(IELEJy L Y XOMGYX
DYYOT=DYYDT+DNAQRX (L) XSIGYY (IELEJyL)XUXK
+DNEDY (L)Y ¥SIGYY(IELEJ L) RXUYK
-2,0%SIBXY{IELE. s L) XOHGXY
DXYDIT=0XYDT+DNAUX (L) XSIGXY (TELEJS L)Y XUXK
+ONQDY (L) %SIGXY(IELES, L) XUYK
~SIGXX(IELEJ L) ROMGXY-SIGYY(IELEJ L) ¥OHGYX
TF{IRZ.EQ.0) GO TO 241
OTHDOT=LTHRTHONQDX (L)Y ¥SIGTH(IELEJ L} XUXK
FONROY (L )KSIGTH(IELES LY XUYK

CALCULATE PLASTIC STRAIN RATES

EPSXX=EPSXX—DXXOT/{2,0%GK?
EFSYY=EFSYY-NYYDT/(2.0%CK)
EFSXY=EPSXY-DXYDT/ (2. 0%GK)
EFSTH=EFSTH-DTHORT/ (2. 0%GK)
CONTINUE

CALCULATE EPSII

EFSITI=(2.,0/3.0) X (EPSXXKX2+EPSYYRXZLEFSTHXK2+2, OXEPSXY*K%2)
EFSII=SQRT(EPSII)

CALL VISC(VS,UTsFENLTY NPFEYEFSIIsTENFK XK YKrHJI)
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IF(RKWEQ.1) SIGITI(IELEJ)=3, O%YSKEFSII
CALCULATE STRESS DEVIATOR

N0 243 L=1+3
IF({ISTRES(L).NE.K} GO TO 243
SIGXXJ(L)=2., 0%V IKEPSXX
SIGYYJ(L)=2, 0% VSXEFSYY
SIGXYJC(L)=2. 0kVEXERSXY
IF(IRZ.EQ.0) GO TD 243
SIGTHJ(L =2, 0kVSRERPSTH
CONTINUE

IF(DV.EQ.0.0) 60 TO 260

CALCULATE CDORY FORCES AND ELASTIC FORCES

GAMXK=BAMX (TEMPK » XKy YKrMJ)
GAMYK=GAMY (TEMPK XK YK»HJ)
IF(GK.GT+0.02 RELAX=VE/GK

UTBY=WT (15K ) KDY
D0 248 L= NUPE

Li=NPC(IELEJsL)

FXLI=SF{1,LrKYRXGAHXKKWTDY
FYL1=SE (1yLrRIRGAHYRIWTDV

IF(GK.LT,0.0}) GO TO 246
FAL1="XL1+RELAXK (DNOX (LYK DXXOTHONDY (LI RDEXYIET ) RWTIV
FYLLI=FYLI4+RELAXKCINDY (L) RDYYDTHONDX L } ~OXYRT I RHWTDV
IF{IRZ.EQ,0) GO TO 244
FXL1=FXLi+RELAXKXSF (1 Ly KYKDBTHDTR{L1 + O/ XK RUTDV
CONTINUE '

IF(COSXXP(L1) EQ. 1.0} GO TO 247
C=CO8XXP{L1)
5=8QRT(1.0-0k%2)
FXP=FCRFXL1+5%FYL1
FYP=—SXFXL1+CxFYL1
FXL1=FXP

FYL1=FYP

CONTINUE
FXC(L1)=FX(L1)+FXL1
FY{L1)=FY(L1)+FYLL
FTX(LL)=FTX{L1)-FXL1
FTYC(LL)=FTY{L1)-FYL1
CONTINUE

1sT=1
V=ys
V2=, 0AVS
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IF(K.ER.KPEN) V2=2,0%VS+PENLTY
F=PENLTY

1
4]
o

CONTINUE

DO 257 L=1,NVPE
Do 285 M=1:NVUFE

XX= (DNDX (LY RVRRDNDX (M ) A ONOY (LY XVRDNDY (M) 2 XWTDV
YY={DNDY (L) RV2RDNDY (MY HDNDX (L) KVRDNDX (M) ) RWTIV
XY= (DNDY (L) XWVEDNDX (M) 3 kuTOV

IF(IRZ.EQ.1)
1 XX=XRHEF (1L IR (VR (XKEK2) YREF (1 r M KO RUTIV

IFCIST.EQ.2) GO TO 252
SXX y M y=8RX (L M) +XX
SYY(LeMISSYY (L MIYY
SXY L M3=8XY (Lo MITXY
IF(LCUER,Q.OR.VT.NE.VS) GD TD 253
232 CONTINUE
TEXL e HI=TXX (Lo M} +XX
TYY (e MI=TYY (Lo MI4YY
TXY Ly MI=TRY (Lo M) XY
253 CUNTINUE

IF(IST.EQ.2) GO YO 257
IF{NPFE«NE.0,ORK.NE+KFEN} GO TO 255
XY=DNRXCL )Y ¥PRINDY (M) XWTDV
IF{IRZ,ER.O0) GO TO 2564

XX={INOX (LYR(P/XKIRSF (1o Me ) 4EF {1 L e K2R (F/XKIKDINDX (M) 2 RWTOY
XY=XY+S5F {1 rLrRIKR(P/XK) XONDY (MY AWTOV
SXX LMy =8RX{L s M)YHXX
254 CONTINUE
SXY Lyt r=8XY (L HIFXY
IF(LCU.CR.0) 60 TO 255
TRY (Lo HI=TXY (L r M) XY
IF{IRZ.EQ.0) B0 TO 255
TAXLL y M) =TXX (L M) XX

285 CONTINUE

IF{NFFE.EQ.Q) GO TO 257

0 2G4 M=1rNPFE

SPX (L H)=SPX Ly M) +EF (A4 v M KIRONDX (LY XWTOY

SPY{LyMI=SPY (L rH)HGF (4 M KDY KONDY (LD XWTIV

IF(IRZ.WEQ.1)

1 SPX ULy MI=SPX(LeH)H(SF{Ar Mo RIRSF L LK) AXKK)RWTIW
254 CONTINUE

257 CONTINUE

IF(IST.ER.2) GO TO 238
IF(VT.EQ.V8) GO TO 258

I8T=2

V=T -

V2=2,0%VT

IF{KL.EQ.KPEN) V2=2,0XUTHPENLTY
6D TO 250
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CONTINUE

VOL=VOL+UTIV

CONTINUE

DO 245 K=1,3
STIEXX(IELEJrK) =SIGXXJ(K)
BIGYY(IELEJsK)=SIBYYJ(K)
SIGXY (IELEJsK)=SIBXYJ(K)
IFCIRZVER,1)
1SIGTHCIELEJyK)=SIGTHI(K)
CONTINUE

END OF VOLUME QUADRATURE
BEGIN SURFACE RUADRATURE
00 290 K=is3

K1=2HK
MIDSID=NP(IELEJsK1) :
SUN=TX (MIDSID) +TY(HINSID) +CX (MINSIN) +CY (MINSIN)
IF (SUM,ER.0.0) GO TO 290
NBC=YARS (NPEC(HIDNSID) )
IF(NEC.LT,10) GO TO 248
NBC=NEC-10

GO TO 267

CONTINUE

LEND=NUMAPT(2)
00 280 L=1ylEND

AL=0.0
- IXOXI=0.0
DYDRI=0,.0

TXL=040
TYL=0.0
VYXL=0.0
VYL=0,0

CXXL=0.0
CXYL=0.0
CYYL=0.,0

Mi=Ki-2

D0 270 H=1.:3
Mi=Mi+1
IF(M1.ER.7) Mi=1
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NFH=NP (IELE.J: M1}

SF&ML=GF (4 HsL)
SFSML=8F (GrMrL)

NXOXI=RXOXI+SFANLAXORD (NFH)
DYIXI=DYDXT+EFSMLXYORD (NFM)

XL=YL4+SFOMLYXORTI(HFH)

C=COSXXF (NFM)
S=SRRT(L + 0—-CX%2)

THL=TXL+SFOMLA (CRTXINFM )Y ~SXTY (NPM) )
TYL=TYL+SFSHLE (SKTX(NPMIFCRTY (NFM) )

VXL=UXL+SFSHLK (CHCX(NFH)IYRXBCINPH)Y—~SRCY (NPH)XYHRC CNFM)Y )
VYL=UYL+S5FSHLR (SKCX(NFMYXXBC(NPH)FCRCY (NPH)RYRC (NFM) )

CARL=CAXL4SFIMLK (CKCX (NFHI RCHEXCY {NPH ) %S)
CXYL=CXYLHSFIMLAL{L TX(NPHIYXS-SKCY(NFMIXEC)
CYYL=CYYL+SFSHLX (! ZX(HNPMYASFCRCY (NFHI%E)

CONTINUE
TXL=TXL+VXL
TYL=TYL+VYL

LS=SART(OXDXIHR2LOYIXIR%Z)
IF(IRZ,EQt.1) DS=XL%DS

Hi=K1-2

nD 280 M=1:3
M1=tl+1
IF(ML.EQ.7) Ml=1
MEM1=NEF(TELEJrH1)

WTSFH=WT(2yL)%SF (SsHsL}

C=LagXXP (NFM1)

S=5QRT{1.,0-Ck*x2}
FX{NPML)SFXONPML ) FUTSFHR(HCRTXL+S%TYL ) D8
FY(NPH1)=FY{NPM1)+WTSFHX (=S TXL+CKTYL YRS

TXHI=CXXLAKUX(NFM1)FCXYLAUY (NFHL)
TYM1I=CXYLXUX(NFHL) FCYYLXUY (NFML)
FTX{NPM1)=FTX(NPH1)-WTSFMR (+CRTXM1-+SXTYH1 ) XDS
FTY(NPML)=FTY (NFN1) ~WTSFHX(-BXTXM1+CKTYM1 ) XDS

Ni=Ki-2
no 280 N=1,3

Ni=N1+1
IF(NL.EQ.7) Ni=s1

SFNDS=5F (5sNsL)XDS

SRAHL N1 Y =5XX (M1 N1 HUTSFHRCXXI_XSFNOS
SXY(HLsNLY=8XY (ML N1 ) FWTSFHRCXYLRSFNDS
SYY(HL1rN1Y=SYY(HL:NL)+WTSFHYCYYLRSFNDS
IF(LCU.EQ.0) GO TO 280
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TAX(ML P NLY=TXX (ML NL Y HUTSFMRCXXLRKSFNDS
TXY (ML yN1I=TXY (M1 NLYHUTSFHRCXYLASFNIS
TYY (ML NLY=TYY (M1 N1YHWTSFHEXCYYLXSFNDS

CONTINUE
CONTINUE

END' OF SURFACE QUALRATURE
END  OF QUADRATURE

IF(VOL.LT.0.,0) GO TO 7001

0 316 K=1,6

00 316 L=1r6b
SYX{LyK)Y=BXY{(KsL)
TYX Ly KI=STXY (KL}
CONTINUE

IF(NPPE.EQ.0) GO TO 340

Dt 330 K=1sNFFE
IP=NP(IELEJrK+4)
Ip=IF-NUHVP

IF(IPO(IP:12.EQ.Q) GO TO 324
IFQOIPy2)=1ELEJ

0o 322 L=1r6
BXX(K16,L)=0.0
SXY(K+b6sL)=0.0
BYX(K+6sLI=GPX(Ls K}
SYY{K+4rLI=SPY(L+K)
CONTINUE

GXRX{KtbrR+5)=0,0
SYY{K+asK3SI=-1.0

A

GO TO 328
CONTINUE
IFQEIP»1)=1IELEJ

B0 326 L=1s6 _
SXX (K+&rL)=8PX (LK)
SXY({K+&rLI=SPY (LK)
SYY(K+6sL)=0.0
SYX(K+4rL)=0.0
CONTINUE

SEX{K+E,K+4)=0.0
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SYY (Kt R+6)=1,0
CONTINUE

Do 229 L-ird
SYY(LsK+&)=8YY(Ki+4.L)
SYX{LrK+6)=5XY (K+&s L}
SXX(LyR4+6)=8XX(R+bL)
SXY (L R+6)=8YX(K+o L)
CONTINUE

CONTINUE

00 33% KsleNNPE

00 335 L=1sNNPE
IF{R.LT.7,ANDLL,LT.7) GO TO 335
TAXKAK P L) =8XX{K L)

TXY (KL y=8SXY(KeL)
TYXAKLI=GYX (K L)
TYY(KsL)=BYY{(KyL)

CONTINUE

CONTINUE

ROTATION OF RBOUNDARY FOINTS

M} 348 K=1,NVPE
C=LOSXXFP (NP (IELEJsK) )}
IF(C.EQ,1.0) GO TQ 348
S=8RRT(L.0-CXxx%2}

DD 344 L=1sNNFE

XX=tCESXX (KeLIFEREYX{K LY
XY=+CkSXY(KrL)+EXSYY(RIL)
YX=-ERBAX (K LI FCKEYX(K, L)
YY=~SRSXY (K LY+CREYY (K, L)

SXX(KrL)=XX
SXY (KL =XY
SYX (K LO=YX
BYY(KrL)=YY

AX=+EX XKLL s KIKCHSXY (LRI XS
XY=—-8XX (L s KIESHEXY (L KI%C
YX=HSY XLy KIRCHBYY (L KD %S

¥Y=-5YX{Ls K)XSHSYY (L rKIXC

SXX{LKI=XX
SXY (L KI=XY
BYX(L =YX
SYY{L:K)=YY

IF(LCU.EQ.Q) GO TO 344

ER=FCRTR AR ALY HBRTYX (K L)
AY=+CRTXY (R LY FSXTYY (K L)
YR==8KTRX(KsLYFCRTYX (KoL)
YY==SRTXY (KeLIHCRTYY (K L)

49
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TXX (K L)=KX
TAY (KsL)=XY
TYX(KrL)=YX
TYY (K2 L) =YY

XX=+TXXC(LeKIRCHTXY (L rK) %5
RY=—TXX(L P KIXS+TXY (LK) XC
YX=4TYX (L KIRCHTYY(LrK)%S
YY=—TYX{L:KIXS+TYY(LsK)%C

TXX (L rR)I=XX
TXY (L R)I=XY

CTYXCL P KDY =YX

TYY(Lri)=YY
CONTINUE

CONTINUE
CONTINUE

CALL STIFF(IELEJ,ITV)

SUETRACT SK¥U FROM RHS

L0 359 K=1:NNPE

NPR=NF (IELEJsK)
IF(K.GT+NVPE} GO TO 354
UXK=UX {NPK)

UYK=UY (NPK)
C=COSXXPC(NPK?
IF(C.EQ,1.0) 60 TO 350
S=8QRT(1.0~-Ckx%2)
UXiK=+EXUX (NPK ) +SXUY (NPK)
UYRK=~SHUX (NFK}4CRUY (NPK)
CONTINUE

NEBC=IABS(NPBCINFK))

IF(NRC.LT.10) GO TO 352
NRC=NEC~10

GO TO 351

CONTINUE

IF(NBC.EQ, 4. OR.NEC.EQ.2) UXK=XHCINFK)
IF(NEBC.EQ.4.DR,NBC.ER,3) UYK=YRC(NFK)
GO TO 356 ‘
CONTINUE

NFR=NPR-NUHUP

UXK=PX (NFK)

UYR=PY (NPK)

CONTINUE

RO 358 L=1,NNPE .
IF(K.GT.NVPE.AND.L.GT.NVFE} GO TO 359
NPL=NF(IELEJ,L}
FXNPL=5XX (LRI ¥UXKFSXY (LK) XUYK
FYNFL=GYX (L KIRUXKESYY (L » KIRUYK
FX(NPLI=FX (NFL)~FXNPL



oo noon

oooonooonNonNnno oaoao

358
359

364
364

370

51

FY(NPLY=FY{NPL)~FYNPL
FTX(NPL)=FTX{NPL)}+FXNPL
FTY(NPL)=FTY{(NPL)+FYNPL
CONTINUE

CONTINUE

IF(LCU.EQ.Q) GD TO 370
FLACE IN LARGE SK HATRIX

D0 3464 L=1sNNPE
Li=NPR(NP(IELEJrL))

00 344 H=1,NNPE

Hi=NPR(NP (IELEJr M)}

IF(HLLT.L1) GO TO 3é4
H2=TIDXAG(L,L1Y+(MI-L1)
IF(H2.GE.IDIAG(L,yL.141)) GO TO 7009

SKXX (M2 =8KXK(M2I+TRX (L M)
SRKXY (M2)=8KXY(M2)+TAY (LMD
SKYX{M2)=BRYX(MRIFTYX (L p M)
SRYY{(M2)=SRYY(M2I1TYY{L M}
CONTINUE
CONTINUE

CONTINUE

ALL ELEMENTS ACCOUNTEDR FOR IN CURRENT TAPE SEGMENT

 FORMULATION OF EOUNDARY CONRITIONS

380

3ErL

Do 395 J=1:ICOMF
J1=LIST())
IFCJL,GT.NUMVR) GO TO 395
J2=IDIAG(1:J}

IF(CX(J1YEQ.0,Q) FROJLI=FX(IIXRO(TL)
TF(CY(J1Y.EQ.Q.0) FYC(JILI=FY(J1I)IYBOC(JL)
NEC=IABRS(NPBC(J1})

IF(NBC.LT.10} GO TO 381
NEC=NEC~10

GO TO 3680

CONTINUE
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IF(NEC.ER.EY GO TD 395
IF(SKBC.GT.+1.0) SKRC=1,0/(SKXX(J2)%5KEC)
IF(NBC,EQ.3) GO TO 3793
IF(LCU.EQ.0) GO TO 392
SKXX{J2Y=1.,0/8SKBC
FX{J1)=0.,0 .
IF(NEC.EQ.2) GO TO 395
CONTINUE

IF(LCU.EQ,0) GO TO 394
SKYY(J2)=1.0/5KRC
FY(Jiy=0.0

CONTINUE

TRIANGULARIZATION

00 450 J=1,ICOMF

JR=LIST(J)

JI=IDXIAG(1,J)
IF{LCUWEQ.0) GO TO 420
XX=GKXX(J1)

XY=8KXY (J1}
YY=5KYY(J1}

SKA=XXEYY-XYXXY
IF(SKA.EQ.2.GF GO TO 7004

SKAI=1,0/5KA
SRXX=FYYXSKAI
SRXY=-XY*SKAI
SRYX=+SRXY
SRYY=1+XXA5KAT

SKXX{J1)=8RXX
SKXY (J1)=5RXY
EKYX(J1)=8RYX
SKYY (J1)=8RYY

CONTINUE

IF{J.EQ.LISTX) GO TO 442
KEND=LISTX-J
IF(KEND.GT,(IB-1)) KENR=IR-1
00 440 K=1,KEND

JPR=JH

Ki=IDIAG(1r 4K

Ka2=LIST{JPK)

IF{LCU.EQ.0) GO TO 435

BFAX=SKXX (K1) ¥SRXX+SKYX (K1) ¥SRYX
SFXY=SKXX(K1)XSRXY+SKYX(K1)X5RYY
SFYX=SKXY{K1)*ERXX+5KYY (K1) XSRYX
BFYY=SSKXY (K1)XSRXYHEKYY (K1) %SRYY

Li=IRIAG(IrJ)+R-1
L2=IDIAGCLr JPR)-1
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430

435

440
4432

450

499

510

33

DO 430 L=K,KEND

Li=L1+1
La=1.2+1

SRAX(L2)=8KXX(L2)~SFXX¥XEKXX (L1)~BFXYXSKYX(L1)
SRXY (L2 =SKXY(L2)~SFXXKGKXY (L1 )-SFXY#ERKYY(L1)
SRYX (L) =8RYX (L) ~E5FYXKSRRX (L1 )Y-5FYY%SKYX (L1}
SRYY(L2)=SKYY{L2)~SFYX¥SKXY{L1)-SFYYXSKYY(L1)
CONTINUE

SRXX(K1)=8FXX
SRXY{K1)=8FYX
SRYX(K1)=5FXY
SKYY(K1)=6FYY

CONTINUE

FX{R2I=FX(R2)—GRXX(RLIAFX (U2 -BRYX (K1 )XFY (J2)
FY(RZY=FY(RK2)-SKXY (K1) ¥FX(I2)=SKYY(R1)%FY (J2)

CONTINUR
CONTINUE

CONTINUE
IF{LCU.ER.0) GO TO 499

WRITE{Z2) SKXXrSKXYrSEYXySKYY SKEC
CONTINUE

DETERMINE RELF

LELF=~1,0

00 510 I=1,NUHNP
IF(IABS(NFERL(I)).NE.1) GD TO 410
IF(ARS(FX(1)),.GT.OELF) DELF=ABS(FX{I))
IF(ARS(FY(I) ) 6T DELF) DELF=ABS(FY(I))
CONTINUE

BACK SURSTITUTION

TEND=NUMSEG (1)
B0 480 I=1,1END

EACKSFACE 2

PACKGFNACE 1

REALNC(1)
1 NSEG:IBsLISTX,ICOMP:IELEXMOVEXIEMPTIELEsNPRyLIST »MOVE, IHTO
REAL(2) BRXXrSRKXYrSKYX,SRYY s SKEC
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0000

650
&70

4680

54

Do &70 J=1,ICOHP
J1=ICOMP+1-J
J2=LIGT (L}
J3=INIAGC(LrJ1)

FAJ2  =GRXX(JIIIRFX(J2I4+SKXY (JTIKFY (I2)
FYJ2 =8KYX(JIIAFX(J2)+SKYY (I3 I*¥FY(ID)
FX1d2)=FXJ2
FY{(J2)=FYJ2

IFfI1,EQ.LISTX: GO TG 470

KEGN=IDIAG(1rJ1)+1
J3=LISTX-J1-1
IFCI3.6T.IB~2) J3=IR-2
RENO=REBGNFJ3

Ri=J1

00 650 K=KBGN:sKEND
Kl=K1+1
K2=LIST(K1}

FXJ2=FX (J2)=SRXXAK)RFX (K2 ) ~SKXY (KIXFY(K2)
FYJR=FY(J2)-SRYX(KYKFLA(R2I~SKYY(KI¥FY{(K2)

FX{J2)=FXd2
FY(J2)=FYJ2
CONTINUE
CONTINUE

BACKSFPACE
BACKBRACE

Lol 1

CONTINUE

ROTATE FX AND FY VECTORS TO X-Y AXES

DELY=0.,0

no 715 I=1sNUHVF
IF(COSXXF(I).EQ.1,0) GO TO 703
C=COSXXF(I)
S5=BQRRT(1.,0-Cx%2>
UXI=+CRUXCIYHERUY (L)
DY I=—S%UX(I)+CEUY(I)
UX{I)=UXI

uyer)=uy1

CONTINUE
NRC=TARS(NFERC(I)?}

IF(NBC.LT.10) GO TO 713
NEC=NEC-10

GO T4 712

CONTINUE

IF(NBC.EQ+4,OR+NRC,EQ.2) UX(I)=XBC(I}
IF(NBC.EQ.4.0R.NBC,EQ.3) UY(IY=SYBC(I)
IFCABS(FX{I}),.GT.DELY) DELU=ARS(FX(I))
IF(ABS(FY(I)).GT.DELU) DELU=ARS(FY{(I))



oo ab agf

c

L

o

715

730

7001

7002

2004
7007

70079

55

UXCIY=UXCINHFXAT)
UY{Id=UY{I)+FY(I)
IF{COSXXP(I).EQ.1.0) GO TO 715
UXI=4CkUX(I)-SxUY(I)
UYZ=+8XUX (D) +ORUY (T

UX{I)=UXI

UY{(IY=UYI

CONTINUE

IF(NPPE.EQ.Q) GO TD 721
D0 720 I=1.NUMPP
I1=NUHVF4T .
PX(IN=PX(I)Y+FX(IL)
FY(I)=PY(I)HFY{I1)
CONTINUE

CONTINUE

CALL BNDRYD

LCU=0
ITERATION CHECK

CALL SECOND(RTH?

ITERC=ITERC+1

IF(ITERC.EQ.1) WRITE{&:6)

WRITE(S:S5) INCRyITERCDELU,DELF/RTH
IF(ITERC.GE.ITHMAXC) BD TO 7777
IF(INCR.EQ,O.ANDVITERC.LE.2) GO TO 730
IF(PELF.LE.DFCONV) GO TQ 2777

CONTINUE

IF(ITERCLT.INCLCU(2}) GO TO 100
INCLEU(2) =INCLEUC(Z)+INTLCUCZ)
LCU=1

GO TO 100

WRITE(d+1) VOLYIELEJ,I
STOP

WRITE(4r2)1
STYOP

WRITECOr14) Irdrd2rJlr XX XY YY
STOP '

WRITE(&r4) Is,NSEG

STOP

WRITE(4r3) IsJdsKelyMrIELED
gTapP *

FORMAT STATEMENTS
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1 FORMAT(14H VOLUME EQUALSy E10.3r11H IN ELEMENTr 14, 13H TAPE SEGHE
ANTy I4D
FORMAT (X NEGATIVE DETJy TAFE SEGMENT¥:I5)
FORMAT (40H MISTAKE IN PLACEMENT IN LARGE SK MATRIX ,615)
FORMAT (14H0 TAFE SEGMENT ISy 14H LISTS NSEG AS r IS}
[ ORMAT¢2110,3E10.3}
FORMAT (50HO INCR ITERC DELLU DELF CP TIME
FORHAT (25H0 SINGULARITY DURNIG LDU r A1673E15.5)
7777 CONTINUE

RETURM

END

Fe
E R LR 2R ¢
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SUBROUTINE TEHNP

(XORDyYORD e XBC s YRCy TBCrCXrCY rCHr TX s TV s TArCOSXXP ¢+ NPBC Y NP »

IECEr NPRLIST/MOVE  INTOrIDIAGY

SRTTrSKXY rSKYXrSKYY

U BY Ty P PY» IPReFTXrFTY s FTArSIGII s SIGXX e SIGYY s SIGKY sSIGTHy
UTIFOrMAT Y

INDAYIDR IDC,IDDyIDE»IDF» IDGr IDHy IDIS IDJy IDK TDL s SDMy XNy IDD, IDP)

O O b G 1D e

~

DIMENSION

1 XORD{IDAY rYORD{IDA) rXEC(IDC)YBC(IDC)»TBC(IDA)»
2 CR(IDC) rCYCIDC) fCHOIDAY r TXCIDE)Y y TYCIDC) ¢ TA(IDA) »
3 COSXXPC(IDC) »NPBC{IDA) rNP(IDF¢IDE)

COMMON/C2/
1 AMINe XHAXy YHINe YHAX rNUMUP r NUMPP » NUMTP » NELMC r NELMT « MPFE

DIMENSION
1 IELECIDI) yNERCIDE) rLISTCIDJ) yHOVEC(IDJ) » INTOCIDJ) » IDTAG( 25 XD}

COMMON/CA/
1 KMAX(2) » IBMAX(2) f NOMAX(2) ¢t NUMSEG(2) »
2 NSEG,IBrLISTX,ICOMPs IELEX rMOVEXy IENPT

COMMON/C&/
1 SF{7v&r7) s WT(Zs7) s NUMNBPT(2) ISTRES(3)

DIMENSION
1 SKTTCIBLY s SKXYLLDL) pSKYXCIDL) v SKYY(IDL)

COMMON/CB/

TINE»DTIME » DTHAY r SUHAX ¢

NELU»HBELF yDELT+CLiLRy

ITERCrITERTy .
NFCONV y DUCONV DTCOMV ¢ DACONV »

VECTL CTEMF»

THETArALPHAT  TRANS y

INCPRs INCPU e INCPLe INTFRy INTPUr INTFL Y
INCLCU{Z2 Y s INCLTULZ) s INTLCUL2) y INTLTUL(Z2) »
LCU LTy

MNIyITHAXCy ITHAXT»

INCRy ITVyMOP s INTEMP rLAGEUL.» IRZ

L el =l el

DIMENSION

UXCIDC) rUYCIDC) sUTCIDA) »

PXCIDD) o PYLIDD) yIPQIIDD2) v

FTACIDC) vy FTYLIDC) hFTACIDA) »

SIGIT(ING) ySIGXX(IDG,3) rSIBYY(IDEs3) rSIGXY(IDGr3) ySIGTH(ILG3)
HAT(IDF)

[

COMMON

1 CPH(P»?) 7 CHH(PY P »

1 DNADX{3) s DNRDY{3)y

1 RJIAC(2,2I»RIACTI(2,2) yDNDOX () » DNDY (&)

DIMENSION
1 UTI(IDR)»FR(IDB)
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NUFE=&
NTPE=4

DO 110 I=1rNUMTP
UTI(I)=UT(I)
CONTINUE

INCLTU(2)=INTLTU(2)
IYERT=0

BEGIN NEW ITERATION

CONTINUE

DO 140 I=1,NUMTP
FTQR{I)=0,0
FG{I)=0,0
CONTINUE

CALL BNDRYT

IF(LTU.EQ.1) SKBC=1,0E30

5T=TRANS
IF(INTEMP.EQ.1) ST=0.0
IF(ST.ER.0.,0) HTIME=1.0
TH=THETA

IF(ST.EQ.0.0) TH=1,0

IF(ILTU.EQR.0) GO TO 141
TEND=2¥KHMAX (2)-NGMAX (2}
N0 180 I=1sIEND
SKTTL{IN=0,0

CONTINUE

CONTINUE

REWIND 3
REWIND 4

IEND=NUMSEG(2}
B 4650 I=1sIEND

READ(3) !

1 NSEGrIB,LISTX,ICONP» IELEXsHOVEXy IENPT IELErNPRyLIST/MOVE,INTO
IF(LTULEQ.O) READ{A)Y SKTTrBKXYrSKYXrSKYYrSKBC

IF(X.GT.1ANDLLTU.EQ. 1) CALL SLIDE
1 (IELEsNPReLISTyHOVEyINTOr IDTAGeSKTTrSKXY s SKYX rSKYY s
2 IDAYIDBFIDC»IDDIDEIDFyINGy IDHIDIIDJy IDK s IDL y IDMs IDN IDD,IDP)

D0 370 J=1rIELEX
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IELEJ=IELE(D)
MJ=MAT(IELEJ)
RHOJ=RHO(HJ.+ IELES)
CPJ=CFP(HJrIELES?
RCPJ=RHOJ¥CPJ
REXJ=RKX{HJr IELEJ}
REKYJ=RKY (MJs IELEJ)

oo 210 K=1rNTPE
N0 210 L=1+NTPE
CFPH{KsL}=0.0
CHH{KyL)=0.0
CONTINUE

VOL=0.0

BEGIN QUADRATURE

KEND=NLMGFT (1}
00 240 K=1sKEND

XK=0.,0

YR=0.0
TEMFK=0.0
RJAC(1+1)=0,0
RJAC(1,2)=0.0
RJAC(Zr13=0.,0
RJAC(2,2)=0,0

D0 220 L=1sNTFPE
NPLsNP(IELEJ,L)
XK=XK+SF (1sLrK)XXORD(NPL. )}
YK=YK+SF (1 rLsK)XYORD(NPL)

TEMPK=TEMFK+SF(1rLsKIR(UT(NPLYHUTICNPL) ) /2,0

RJAC{1,1)=RJAC(11)+8F(2¢ Ly KIRXORDI(NFL)
RJAC(122)=RJAC{1s2)+SF (3 Ly KIXXDRDINFL)
RJAC(2r1)=RJAC(Z2r 1) +SF (2rLyKIXYORD{NPL)
RJAC(2y2)=RJIAC(2r2)+8F (3L v IRYORDNFL)
CONTINUE

DET=RJAC(1r1IKRJAC(2s2)~RJAC(2s 1) RRJAC(1,2)

RJACI(11)=+RJAC(2¢2)/DET
RJACI(12)=-RJIAC(1,2)/DETI
RJACI(2r1)=-RJAC(2+1)/DET.
RJACI(2,2)=+RJIAC(L¢1)/DETJ

W=DLETJ

IF{IRZ.EQ.1) DV=XKXDET.
VOL=VOLAWT (2 p ) XDV

0o 235 L=1sNTPE

DNDX(L)=RJACT(Ls 1 }RSF(2yL v KIHIRIACI( 271 IXSF{I L oK)
DNDY (Ly=RIACI (1, 2)REF (2 Ly KIHRJIACI(2r2IRBF{3rLyK)
235 CONTINUE
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DO 236 L=1+3
Li=L
L2=L+3

DHNGDX(LI=RIACI (L, 1 )XEF(7sL1r1)4+RJACI(Z 1IRSF (7L 271D
DNADY (LY=RJACI(1+2)XSF(7rL1v1)+RIACI(2,2)KBF(790L.2,1)

CONTINUE

UXK=0.0
UYR=0.0
IF(INTEMP.EG.1) GD TO 24%
IF(LAGEUL.EQ.1) GO TO 241

D0 240 L=1sNTFE
NPL=NP(IELEJ,L)
UXK=UXKISF {1, L e KIXUX(NPL)
UYR=UYK+SF (1 Ly K)RUYINPLD
CONTINUE

CONTINUE

CALCULATE VISCOUS HEATING

IF{(MOP.EQ,.,1) GO TO 249 .
IF(IELEJGT ) NELMC) GO TO 249

EPSKX=0.0
EPSYY=0.0
EPBTH=0.0
EPGXY=0,0
DHBYX=0.0

DO 245 L=1¢NVUPE

Li=NP(IELEJ L)

EFSKX=EPSXX+DNDX (L) ¥UX(L1)
EPSYY=EFPSYY+DNDY (L) xUY(L1)
EPSXY=EPSXY+(DNDX (LI RUY (L1)Y+DNDY (LY RUX(LL)) /2.0
AHMGYX=OMBYX+{ONPY (L) SUX{L1)~DNDX (LI RUY (1)) /2,0
CONTINUE

OMBXY=~0HGYX

IF{IRZ.EQ+1,ANDXK.EQ. 0.0 EPSTH=EPSXX
IF(IRZ.ER. 1. AND. XK NE. 0. Q) EPSTH=UXK/XK

GR=B(TEHPKM1)
IF(GK.LT.0.0) GO TO 247

CALCULATE STRESS RATES

OXXDT=0.0
DYYDT=0.0
DXYDT=0,.0
RTHDT=0.0

DO 244 L=1,3
DXXOT=DXXOT+INGDX(LIKSIOXX (TELEJ P L Y XUXK

1 +DNGBY {(LYXSIGXX(IELE.Jr L) kUYK
i ~2,0XSIGXY(IELEJ»LIXOMEYX
DYYDT=DYYDT+DNQDX(L}KSIGYY(IELE.Sy LD XUXK
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1 +INADY (L) ¥SIGYY(IELE.J v L} XKUYK

1 -2, 0XSIGXY{IELEJ,L ) %0HOXY
LXYDT=DXYDT+DNADX (L) XSIGXY { IELEJrL)RUXK

1 +DHADY (LY %SIGXY(IELE L)Y XUYK

1 -~SIGXX(IELEJ L)Y XONGXY-SIGYY(IELEJs L ) XOMGYX

IF¢IRZWEQ.OY GO TO 2446
HTHOT=DTHOTHONGOX /L) RSIGTHCIELES L) RUXK

1 +DNGDY (LI XSIGTH(IELES s ) RUYK
CONTINUE

CALCULATE PLASTIC STRAIN RATES

EFSXA=EPBXX-DXXOT/ (2. 0%GK)
EPSYY=EPSYY-DYYDT/(2,0%GK)
EFSXY=EFSXY-DXYDT/ (2. 0%6GK)
EPSTH=EPSTH-DTHIOT/{2.0%GK?}

CONTINUE

CALCULATE EPSIT
EFSII=(2.0/3.0)X(EFSXXKKZTEPSYYREZHEFPSTHAR2I2. 0XEFSXY kX))
EFSII=SQRT(EFSII)

CALL VISC(VS VT PENLTY+NPPEJEPSITsTEHPKy XK YK HJ)
R=2.0%VSX(3,0/2,0)K{EPSII¥%2)

00 248 L=1rNVFE

L1=NP{(IELEJ:L)}
FR{LLY=FR(L1)HUT (1o K)XSF {1 v Ly KIXQEDVRDRT IME
CONTINUE

CONTINUE

C=0.0

DO 250 L=1,NTPE

00 250 M=1¢NTPE

H=WT 1 p )R (DNDX L) ARKXIKDNDX (M) +DNDY (L Y RRKY JKDNDY (M) ) %DV

H=H+WT (1K) X (REPLECONDX (MY RURKHDNDY (HY KUY ) DRSF (L /Lo KD XTIV
IF(ST+EQ.1.0) C=WT(LKIK(SFL{LyLsKIKRCPFIRSF(LrMyK) D XDV

CFHC{L s H)=CPH(L M) +C+HXTHXLTIME
IF{ST.EQ.0.0) B8O TO 250
CHH{(L ¢+ M)=CHH(LyM) +C -~H¥(1.,0-THIXDTIME
-CONTINUE

CONTINUE

END OF VOLUME QUADRATURE
IF(VOL.LELQ.O) GO TO 7003

SURFACE QUARRATURE

M) 290 K=1,3
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K1=0%K
MIDSID=NP{IELEJy&1)
IF(CH(MIDSID).EQ.0,0,AND.TR(NMIDSII).EQ.0.0) GO TO 290

LEND=NUMQFT(2)
oD 280 L=1,LEND
XL=0.0
DXDX.Z=0.0
OYDXI=0.0
TaL=0.0
CHL=CH{HIDSI

Mi=K1-2

DG 270 M=1,3
Mi=M1+1
IF(ML.EG.7) Mi=1
NPM=NP{IZLEJsM1)

DXOXI=DXADXAI4+SF (&6 MrL ) RXDRINNPM)
RYDXI=DYDXI+SF (& My L)Y XYORD(NFH)
XL=XL+5F (T MsL)AXORD(NPH)

IF(TQ(MIDSID) NEL0.0) TRL=TAL+SF(SsHrLIXTRINPH)

CONTINUE
DNS=SART (DXDXIX%x2+DYDXIRKD)
IF(IRZ.ER.1) DS=XL%DS

Mi=K1-2

DO 280 M=1,3
M1l=M1+1
IF(M1.,EQ.7) M1=Y
NFML1=NF{IELEJrH1)

FRQONFHLY=FQINFHL) FUT (27 L)Y XSF(SyHs L)X TALKXDSXDTIME

N1=Ki-2

N0 280 N=it,3
N1=N1+1 ‘
IF(NL.ER.7) Ni=1
NFPN1=NP(IELEJsN1)

QL=WT (2 LIXSF (S M L)KCHLXSF (SN LIXDS
CPH{M1sNLY=CPH{M1sN1}+QLKTHXDTIME
FRINFHL)=FR(NPHL1)+QLXDTIMEXTBC{NFN1)
IF(ST.EQ.0.0) GO TO 280
CHMH(M1yN1)=CHH(M1+N2)-QL%(1,0-TH)XDTINE

CONTINUE
CONTINUE

IF(ST.EQ.0) GO TO 331

FORMULATION OF FQ=CHMHXUT

D0 330 K=1v¢NTFE
NERK=NP{IELEJrK)
00 330 L=1,NTFE
NFL=NP(IELEJrL)
FQINFK)=FQUNPKYHCHH (K L) XUT(NFPL)
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330 CONTINUE

33

346
370

384
385

CONTINUE
CALL STIFF{IELEJrITY)
IF(LTU.EQ.0) GO TO 370

CALL STiFFC(IELEJSITV)

FLACE IN LARGE K-MATRIX

DO 346 K=1:NTFPE
Ki=NPR{(NP{IELEJrK?)

DO 344 L=1rNTFE
LI=NPR{NP{IELEJ L))
L2=1IDIAG{2y K1)+ (L2~K1)
SKTTIL2)=8KTT(L2)+CPH(K,L)
CONTINUE

CONTINUE

ALL ELEMENTS ACCOUNTED FOR IN CURRENT TAPE SEGHMENT

FORMULATION SOURCESr SINKS ANR BHOUNDARY CONDITIGNS

D0 385 J=1,ICONP
J1=LIST{
J2=TDTAG(2s )

IF(CH{JL1) JEQ 0.0 FQUJ1)=FRIJL1I4TRO(ILIROTIHE

IF{NPBRC(J1).GT.0) BO TO 385
IF(LTU.EQ.CY B0 TC 384

IF(SKRC+B6Y.2.0) SKBC=1.0/(SKTT{J2YXSKRC)

SBRTT¢JR)=1,0/8KEC
CONTINUE
FR{J1>=TRC(J1)/SKRC
CONTINUE

L-D-U DECOHFNSITION
IF(LTU.EQ(Q) GO TO 499

oo 450 J=1,ICONMP

JI=LIET (D)

J2=INTIAG(2s )
IF(SKTT(J2).EQ.C.0) GO TO 7001
SRTT=1,0/SKTT(J2)
SKTT(J2)=5RTT

IF(J.EQ.LISTX) GO T 450

KEND=LISTX~J
IF(KEND.GT.{IR-1)} KEND=IB-1

D0 449 K=1rKEND

63
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JEK=J+K
Ki=IDIAG(2y PRI -K
FAC=5RTTXSKTT (K1)
SKTY(K1)=FAC
IF{FAC.E®.Q) GO TO 449
L1=IDIAG(2,d)
L2=IDTAG( 2y JPKI-K

DO 448 L=1,KEND

Li=L1i+t

L2=L.2+1
SRTT(L2)=SKTT(L2)-8KTT(L1)%FAC
CONTINUE

CONTINUE

COMNTINUE

WRITE(4) SKTTsSKXY»SKYXrS5KYYsSKBC

CONTINUE

FORWARD ELIMINATION

DO 630 J=1,ICONHP
J1=LIST(J)

J2=ILIAB(2sJ)

REMD=LISTX~-J

IF(KEND.EQ.Q) GO TO &30
IF(KEND.GT.IB-1) KEND=IB-1

BO 4620 R=1,KEND

JEK=JHK

IFCIFK.GT.LISTX) Gt TO 420
Ki=LIST (JFK}

K2=IDIAG{(2r JFK)~K
FR(K1}=FQIKL)Y-SKTT(KZI%FG{J1)
LONTINUE

CONTINUE
CONTINUE

LTU=0

BACK SUBSTITUTION

IEND=NUMSEG (2}
IF(IEND.ER.OQ) IEND=1
IO 490 I=1¢IEND

BACKSPACE 3
BACKSPACE 4
READCS) -

1 NSEG»IBrLISTXyICOMPyIELEX rHOVEX» IEMPTr IELE/NPRyLISTMOVE» INTOD

READ(4) BKTTrSKXYrSKYXrSKYYsSKRD
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oo &80 J=1,ICOHP
Ji=ICOMF+1-J

J2=LIST(I1)

FAJ2=FQ(J2)
IF(JI.EQ.LISTXY GO TO 4779

KEGN=IDIAG{2¢J1}+1
J3=LISTX~J1
IF(J3.6T.IB~1) J3=IB-1
KEND=IDIAG(Z2rJ1)+J3

Ki=Ji

D0 475 K=KBGNeKEND
Ki=K141

K2=LIST(K1}
FQJI2=FRJI2Z-SKTT(K)*FQ(K2)
CONTINUE ‘
CONTINUE
IDIAGI=IDIAG(2,J1)
FR{JI2I=FQJ2%SKTT(IDIAG)
CONTINUE

BACKSPACE 3
BACKSPACE 4
CONTINUE

CHANGE UTI ARRAY AND DETERMINE MAX DELT FOR CURRENT ITERATYON

DELT=0.0 ,

DO 708 I=1,NUNTF
T=ABRS{UTI(I)-FQ{I))
IF{D.GT,.DELT} DELT=D
UTI{IY=FQ(I)
CONTINUE

ITERATION CHECK

CALL SECOND(RTH)

ITERT=ITERT+1

IFC(ITERTEQ.1) WRITE{46ré)
URITEC(G6»S)Y INCRrITERT,DELTeRTH
IF(DELT.iLE.DTCONV) GO TO B8SO
IF(ITERT.GE.ITHAXT) GO TO 850
IFCITERT.LTLINCLTUCR)Y) GO TO 130
INCLTUCZ2Y=INCLTU(2)+INTLTU(Z)
LTU=1

GO TO 130

CONTINUE

CHANGE UT ARRAY AND CALCULATE MAX DELT FOR CURRENT INCREMENT
DELT=0.0
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L0 870 1=1,NUNTF
D=ABRS{UTI{I)-UT(I))
IF(D.GT.DELT) DELT=D
UTCIM=UTICI)
CONTINUE

RETURN
ERROR HESSAGES

WRITE(S21) XvdrdlsJ2,8KTT(I2)

FORMAT(12H1 ERROR 7001 r4I5¢E15.5)

STAP

WRITE(622) JrIELEJsVOLy (NFC(IELEJyI1)rI1i=1,NTPE)
WRITE(673) (I1yXORDCIL1)sYORD{IL) rI1=1+NUNTF)

FORMAT(12H1 ERRDR 7003y 2I5,E10.354I5)
FORMAT(I7y2E10.3)

FORMAT(2110s2E10.3)

FORMAT (40HO INCR ITERT DELT CP TINE
8TOP

END

).
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SUBROUTINE SLIDE
1 (IELE HPRyLISTrMOVE s INTOrIDIAG,SKXXrSKXY s SKYXrSKYY
2 INDAyINByIDC+IDD,IDE,IDF»IDGrIDHIDIyIDJ» IDK IDLy IDMy IDN, IDOr IDP)

DIMENSION _
1 IELE(IDI)  NPRCIDE) yLIST(IDJ) +HOVECIDJ) » INTOCIDJ) s IDIAG{25 IDJ)

COMMON/C4/
1 KMaX(2), ITRMAX(2) yNAHAX(2) s NUMSEG(2) »
2 NSEGrIB,LISTXrICOHP» IELEX s HOVEX IENPT

DIMENSION
1 SRYXCIDL)Y ySRXYIIDL) pBKYX{IDL)Y rSKYY(IDL)

coMHoN/CB/

TIMEs DTIME s DTMAX » IUMAX y
ELUDELF ¢ DELT » DELGy

ITERC+ITERT

DFCONV DUCONVy DTCONV s DRCONV »

VECTL +CTEMF»

THETArALFHAT » TRANS ¢

INCFRy INCPUrINCPLe INTPR INTFUr INTPLy
INCLOUCZ2) yINCLTUC2) p INTLEUC2) pINTLTU(2) »
LCUrLTU,

MNEr ITHAXCr ITHAXT »

INCRs ITVrMOP ¢ INTEMF s LAGEUL y IRZ

T Y Rl

IF(ITV.ER.~1) GO TO 500

IEND=IDIAG(1s IEMFT+1)-1
DO 230 I=1sIEND
SKXX(I)=0.,0

. SKAYL{IY=0.0
SKYX(L)=0.0
SKYY(I}=0.0

230 CONTINUE

D0 399 I=1,HMOVEX
IT=INTOCI)
IF(IL.E0.0) GO TQ 400
IM=MOVE(I)

o 350 J=1sMOVEX
JI=SINTOCS)
IF(JI.EQ.0} GO TO 399
JM=HOVE (J}

IF(IABS (M=) .BT.{(IB-1)) GD TO 350

ITEST=+1
IF(I1,GT.JI) GO TO 250
KI=IDIAG(1yII)4(JI~IT)
GO TO 240
250 CONTINUE
ITEST=-1
KI=IDIAG(1yJII+(II~JT}
260 CONTINUE
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340

350
399
400

530

340
545
S4é

IF(IM.GT.JH) GO TO 270
KH=IDIAG{ L+ IM)+{JIH-IH)
GD 7O 280

CONTINUE
ITEST=ITEST*(-1)
KH=IDIAG( 1 r JHI+(IM-JM)
CONTINUE

IF(KM.EQ.KI) 60 TO 350

SKXRIKI)=SKXX{(KH)
SKYY(KI)=8KYY (KM}

IFCITEST.LT.0) GO TC 300
SKXY(KI)=8SKXY{(KH}
SKYX(KIY=BRYX (KM}

G0 TO 340

CONTINLE
SKXY(KII =GKYX (KM}
SKYX(KII=SKXY (KM}
CONTINUE

SKXX(KM)Y=0.0
SKXY(KM)=0.0
SKYY(Ki)=0.0
SKYX(KH)=0.0
CONTINUE
CONTINUE
CONTINUE

GO TD 400
CONTINUE

NOTEr IN THIS SECTION SKXX IS EQUIVALENT TO SKTT

IEND=IDIAG(2 s IEMFT+1) -1
OG 530 I=1s1END
SKXX(I)=0.,0

CONTINUE

IBGN=TEMPT+2

IEND=NGMAX{(2)

DO 545 I=1BGN,IEND

JEGN=IDIAG(2,1)~I+1

JEND= RGN+ IEMFT~1

IF{I.GT.IEMAX(2}) JEGN=IDIAG(2+I)-IBMAX(2)+1
IFCJBGN.GT.JENB) GD TO S4é

o0 540 J=JBGN»sJEND
SKXX(J»=0.0
CONTINUE

CONTINUE

CONTINUE
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DO 599 I=1,HDVEY
II=INTO(I)
IF(II.ER.G) GO TO 400
IH=MOVE(I)

0 S50 J=1rHOVEX

JI=INTO{S)

IF(JI.EQ.0} GO TO 599

JH=MOVE ()
IF(IABS{JM~IM).GT.{IRB~1}) GO TD S50

KI=IRTAG(2,II)+{(JI~T1}
RM=IDIAG{Z, IMY$(JH-TIH)
IF(KM.EQR.KI) 60 TO 550
SKXX(KII=8KXX (KH)
SKXX(KH)=0.0

CONTINUE

CONTINUE

CONTINUE

RETURN
END
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SUEROUTINE PPP
1 (XORDYORDeXBC» YBC+ TBCyEXsCYrCHe TX+ TY» TQr COSXXP s NPBC e NPy

2 UXeUYrUT e PXePYr IPQeF T e FTY o FTR+SIGIIySIGXX»SIGYY»SIGAY rSIGTHI HAT»
3 IDAyIDBIDC,IDD, IDErIDFyIDGyIDH,IDI»IDJYIDK,IDL, IDM IDN, IDGy IDP)

DIHENSION

1 XORD{1DA) + YORD(IDA) f XBCCIDC) ¢ YBE(IDE) s TECCIDAY »
2 CXOINC) yOYCIDC) rCHOIDA) ¢ TX(IDE) ¢ TY(IDCY s TR(IDA) ¢
3 COSXXF¢IDC) +NPREC(IDA) yNP{IDFyIDE)

COMMON/C2/ :
1 XMINeXMAX» YHINs YHAX r NUMUP ¢« NUHPE  NUMTF » NELMC » NELKT » NPPE

DIMENSION
1 UX{IDC) UY(IRC) UTLIDAY Y
2 PXLIDD) yPYCIDD) y IPQCIDD2) s
3 FTX(IDC) +FTY(IDC) rFTACIDA) »
4 SIGII{IDG) rSIGKX(ING3) ySIGYY(IDG,3),SIGXY(IDG,3)rSIGTH(IDG3)y
S HATC(IDR)

COMMON/CB/
TIMEDTIME,DTHAX y DUMAX Y
DELUyDELFDELT»DELQy
ITERCrITERTy
DFCONV e DUCONV» DTCONV » DRCONV »
VECTL CTEMPy
THETArALFHAT » TRANS » .
INCFRy INCPUs INCFL» INTPR» INTPUZ INTFLy
INCLEU{2) s INCLTUC2) » INTLEUC2) p INTLTU(2) 5
LCUsLTUy ’
MNI s ITHAXCrITMAXT
THCRyITVHOP INTEMP » LAGEUL» IRZ

P ol el

DIMENSION
1 NP3CAr4) e X(2)9Y (2D

DATA NP3/% . "-d4p242. . 395049874060 6¢1e2¢442/

IFCINCR.NE.INCPR) GO0 TO 200

PRINTED OQUTPUT

INCPR=INCPR+INTFR

WRITE{(4»30)> TIHE,IND

WRITE(S:2)
WRITE(S»3)DELU,DELF s DELT»DELR, ITERC, ITERT

WRITE{(&:37)0T “HE
WRITE(S621) DUHAX

WRITE(4r15)

WNITE(SLr14) (Iy¥OROC(IY o YORDCI) s UX{I) rUY (I rUTCI Yk FTXCL) sFTY (I »
1 T=1,NUNTP)

IF(ITV.EQ.—~1.ANL.HDP.EQ.+1) GO TO 200

IF (NUMPP.EQ.0) GO TO 141
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WRITE(Se?)

LD 140 I=1,NUMPP

I1eNUMUPET

WRITECGeB) I1ePX(IYvPY(IdIPRUI 1) rIPACIN2)
140 CONTIMJE
161 COWTINUE

WRITE(&r4?
WRITECArS) (LySIGII(I) r(SIGXX(Ir ) rSIGYY(I L) rSIGXY(Ird)r =123y
1 I=1yNELHC)

200 CONTINUE
PUNCHED QUTPUT

IF (INCR.NE.INCPUL.GR, INTRULLT.0) GO TO 205
" INCPU=INCPUSINTRU

WRITE(7r,?) INCR,TIME

NUHNP=NUMUP

IFCNUHTP « GTNURa ¥ ) NUMNF=NUMTP

WRITEC(Z 10X (1o X0D(I) yYORDCI) rUX (I v UYCIY 2 UTLI) v I=1 5 NUMNPY

205 CONTINUE

FLOTTED OQUTPUT

IF(INCR.NE.INCPL,OR+INTFL.LT.0) RETURN
CALL HAPCXHINyXMAXy YHINs YMAKr0.0r1.070.0s1,0)

INCPL=INCFL+INTPL

NUMEL=NELMC

IF(NELHT GT +NELHMC)Y NUMEL=NELMT
D0 210 I=1s-NUMEL

I1=NP(I»1)

IZ2=NP{(Xs2)

I3=NFP{I¢3)

I4=NF(Is4)

IG=NP(XsS)

T&=NP(Ird)

CALL POINT(XORD(IL}»YORL(I1))
Call, VECTOR(XORD{IZ) »YORD(IZ))
CALL VECTOR(XORB{IZ)»YORD(IZ))
CALL. VECTOR{XORD(I4}rYORD(I4)}
CALL VECTOR(XORD(IS)YORD(IS))
CALL VECTOR(XORD{IS) rYORD(ISY)
CALL VEGTOR(XORD{I1) fYORIN(IL))
210 CONT THUE
calL FRAME
212 CONTINUE
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IF(MOF.EQ.-1) GO TO 220
IF(ITV.En,-1) GO TO 480
CONTINUE

PLDT VELGCITY FIELD

UMAX=0.0

D0 250 I=1.NUHVP

IF(ARS{UX(T) ) «GT VHAX) VHAX=ARS(UX{I)}
IF(ARS(UY (1)) BT VHAX) VHAX=ABS(UY(I))}
CLATINUE

IF (VHAX.NE 0.0} GO TO 340
WRITE(&Lr &)

GD TO 479

CONT™NUE

D7 - JECTL/VMAX

ng 350 I=1,NUHVFP

- DALL LINE(XORD(I) ¢ YORD(ID » XORDC(IIFUX{I) ROTo YORDC L) +UY (I ) XDT)

350

479
480

420

430

CUHTINUE

CALL FRAME

IF (HOP.EG.+1) GO TD 550

CONTINUE

FLOT ISOTHERHS

00 S00 I=1,NELMT

IHIN=UT (NPT 1))

CHAX=CHIN

DO 430 J=26

IFCUTINPLTIr ) ) LT EHIN)Y CHINSUT(NPCI»J))

IF(UTC(NP(Erd)) .GT.CHAX) CHAX=UT(NP(IsJ))
CONTINUE

CHK=( CMAX~CHIN) /CTENF
IF(CHK.GT.200.0) GO TO 7001

INT=CHIN/CTEMF
C=INTXCTEMP

CONTINUE
L0 460 u=1+4

J3=0
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0 450 K=1r3
J1=NP3(JsK)
J2=NPI(JrK+1)
Ji=NP{Is 1)
J2=NP(1,J2)
SLOPE=UT(J2)-UT(J1)
IF(SLOPE.EQ,Q) GO TO 440
FT={C~-UT{J1))/SLOPE
IF(PT.LT,0.0RPT.GT.1,0) GO TD 450
G0 TD 445

440 CONTINUE
IF(UT(JI1)NE.C) GD TO 450
PT=J3

445 CONTINUE
J3=J3+1
X{J3y=XORD(JL}+FTX{XORD{(J2)=XORD (1))
Y(J3I=YORD(H }+PTHX(YORD(J2)-YORD(J1))
IF(J3.ER.2) GO TO 451

A50 CONTINUE

451 CONTINUE

IFtJ3,NE.2) GO T 440
CALL LINEC(X(1) Y229 X(2)Y(2))
4460 CONTINUE

C=C+CTEMP
IF{C.LE.CHAX) 80 TO 430
Soo CONTINUE

[
CaLL FRAME
c
550 CONTINUE
c
RETURN
c
7001 WRITE(6r11) CHAX CMIN(CTEMP
5TOP
]
C
c
c FORMAT STATEMENTS
c
1 FORMAT(28H HAXIHUW DISPLACEMENT EQUALS vE11.4 )
2 FORMAT(&0HO DELUY DELF LELT DELG ITERC I
LTERT )
3 FORMAT(4E1Q.,3r2I10}
4 FORMAT(109HO ELEM SIGII KRIGXAL S1GYY1 SIGXY1 51

1GXX2 SIGYY2 SIGXY2 SIGXAX3 SIBYY3 516XY3 )

5 FORMAT(IZE12,.59E10.3}

& FORMAT(S4AHO UHMAX=0,0 IN PLOT ROUTINE, VELORZITY FIELD NOT PLOTTED )
7 FORMAT(//+53H NCDAL FOINT PRS RRS IPa
1 e/}

8 FORHAT(I12y2E15.646217914)

? FORMATC(BH %¥kkkkKeJ102EL19:5r IIHMCKIORIORIERE R RIOEX R ER KRRk )

10 FORMAT(IS,2EX0.3,3E18.,10)

11 FORMATC(4APHO AUTO STDP, FPLOT BLOW UFr CHAXCMIN/CTEMF EQUAL -
1 3E10.3)

14 FORHAT(I7+2E10.3+5E15,5)

15 FORMATC(102HO N.P. XORD YORD ux
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iuy uT FTX FTY )
30 FORMATC(1H »////+13H TIME EGUALS rELS 7+ /929H NUMBER DF INCREMENY
15 EQUALS 16 )

37 FORMAT(14H0 DTVIME EQUALS vE10.3)
c
c

END
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SUERRGUTINE SHAFAC
1 (NFPE)

COMHON/CS/
1 SF(Zvb6e7) 1 UT(2s7) P NUHAFT(2) » ISTRES(3)

COMMON
1 RIAC(2s2)rRIACI(Z2y2)2APT(25+3)

ISTRES(1)=5
ISTRES(2)=é
ISTRES(3)=7
NUMOPT(1)=7
NUMGPT(2)=3

Al=0,059715671789770
BE1=0.470142064105115
f2=0,797426980353087
B2=0,1012846507323454

GPT(1s1)=1,0/3.0
GPT(1,23=1,0/3.:0
OPT{2r1)=Al
APT(2,2)=B1
@PT(3ri)=R1
APT(3r2)=A1
QFT{4:1)=B1
QRT(4,2)=B1
RPT(Sr2)=H2
QFT(S+2)=A2
QFT(4r1)=R2
QPT(&6y2)=R2
QFT(Z,1)=A2
RPT(7s2)=R2

WT(1r1)=0.1125
WT(Ls2)=20,0846197074394253
WTCLe3)=WT(1 )
WT(1rAd=WT(1s2)
WT{1,9)=0,.042949590272413
WT (L 463WT (1S
WT{1e7)=UWT(L4T)

IEND=NUMOPT(1)

D0 230 I=1,IEND
QFT(Ir3)=1,0-QPT(Is1}-AQPTL(I+2}
CONTINUE

JEND=NUMAFT(1)
D0 350 J=1,JEND
jula) 340 I=nls6

SF1eTyJ)=BFN(GPT(Jr 1) rQFT(Ir 2 v OPTC(Ir3) r I}
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SFC2y T )=SFNXI(QPTC(Ir 1) v QP TCIr2) v QPT (I 3) £ 1
SF(3¢1sJ)=SFNETA{QPT{Jr1)sAPT(Js2),QPT(JIr3)rI)
CONTINUE

SF(Arlydy=1.0

IF(NPPE.EQ.1) BD TO 350

DO 349 I=1:3
SF(4rI:Q)=SFNF(QRPT(Jr1)sQAPT(Ir2) rQPTLI» 3 v 1)
CONTINUE

LONTINUE

CALCULATION SHAPE FACTOR DERIVATIVEY FOR STRESS RATES

I1=I5TRES(1}
I2=IGTRES(2}
I3=ISTRES(3)

RJAC(1,1)==QPT(I1y1)+RPT(I2r1)
RJAC(1,2)==QPT(I1s1)+APT(I3r1)
RJAC(2¢1)=-0PT(I1,2)4+QPT(I2,2)
RJAC{Z2,2y=-OFT{I1 23 +QPTIIZ 2D

DETJ=RJAC(171)}4RIAC(2,2)-RJAC(Z2+1)¥RJIAC(L,2?

RJACI(iy 1) =+RJACLD2,2)/DETY
RJACI(1r2)=—RJAC(L+2)/DETJ
RJACI(Z271)Y=—-RJAC(2+1)/DET)
RJACI(2y2)=4RJIAC(1+1)/DETJ

SF(7r1r1)=—RJACI{(21)~RIACI(2¢1)
SF(792¢1)=tRJACI(2+1)
8F(7+3r1)= +RJACI(2+1)

SF(7¢4,1)=-RJACI(1r2)-RIACI(2:+2)
SF{7:3:1)=tRJACI(1+2)
SF{7rvbeld)= +RIACI(2¢2)

FOR SURFACE INTEGRATION

QPT{L,1)={(-8QRT(0.&)+1.05/2.0
QPT(1,3)=1.0-QPT(1r1)
QAPT(2s1)=0.5

QFT{2+,31=0.5
QFT{3:1)=(+5QRT(0.6)+1,0)/2.0
GPT(3:3)=1.0~GPT(3+1)

WT(2r1)=5.0/18.0
UT(2,2)=8.0/16.0
UT(2,3)=5.0/18.0

JEND=NUNRPT (2)

DO 410 J=1+JEND

B0 410 ¥=1,3
I1=I+4
IF(T1.EQ.7) Ii=1
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SF(SeTr I=GFN(QFT(Ir1) 0.0, QFT(Je3) ¢ 11)
SF A+ 1rJ)=SFNXI(QPT(Jr1)+0.0:QPT(Jr3)r11)

410 CONTINUE

RETURN
END
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FUNCTION SFN(XI+ETAr»ZETArN)

GO TO (201,202,203r2049,205,206)¢N

SFN=(2.,0%XI-1,0)%X]
RETURN
SFN=4,0XETA*XI
RETURN
SFN=(2.0%ETA~1,0)%ETA
RETURN
SFN=4.0%ETA¥ZETA
RETURN
SFN=(2.0%ZETA-1.0)XZEF &
RETURN
SFN=4,0%XIXZETA
RETURN

END

FUNCTION SFNXI(XI+ETArZETAsN)

GO TD (201-2027203r2043205;206)vN,

SFNXI=4,0%XI-1.0
RETURN
SFNXT=4.0%ETA
RETURN

SFNXI=0.0Q

RETURN
SFNXI==4.,0X%ETA
RETURN
SFNXI=-4,0kZETA+1.0
RETURN
SFNXI=4,0%ZETA~4.,0%XI
RETURN

END
FUNCTION SFNETA{(XIsETAZETArN)

GO TO (201,2021203,204,20%5,206) ¢N

SFNETA=0.0

RETURN

SFNETA=4 ., 0%XI

RETURN
SFNETA=4.,0%ETA-1.0
RETURN
SFNETA=4,.0%ZETA-4.,0%¥ETA
RETURN
SFNETA=-4.,0%ZETA+1.0
RETURN

SFNETA==4 0541
RETURN

END
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FUNCTION SFNP(XI,ETArZETArN)
GO TD (201+202,203)¢N
201 SFNP=1,0-2.,0%ZETA
RETURN
202 SFNP=1.0-2.0%XI
RETURN
203 SFNP=1,0-2,0%ETA
RETURN
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FUHCTION GAMX{TEHPKr XKsYKeM.d)
GAMX=0.0

F==0.74%TENPK
R=SART{XK¥X2+YK%%2)
GAMX=-FXXK/R

RETURN

END

FUNCTION GAMY(TEHPKsXKrYKrM.J)
GANY=0.0

==0. 74X TEHFK
R=SART(XKxKR2+LYKEKZ)
GAMY=-FXYK/R

RETURN

END

FUNCTION G(TEHPKsHI)
G=-1.0

RETURN

END

SUBRDUTINE VISC(VS,UTPENLTY NFPErERPSILy TEMPKy XKy YK M)
V5=3.,0

YT=3,0

PENLTY=0.0

TF(NPPE.EQ.0} PENLTY=1000,0%VS

RETURN

END

SUBROUTINE HSHADJ
RETURN

END

SURROUTINE ENDRY
RETURN

END

SUBROUTINE ENDRYC
RETURN
END

SUBROUTINE BNLDRYT
RETURN
END

FUNCTION RHO(HJyIELED)
RHO= . 370E+04

RETURN

END

FUNCTION CP{(MJrIELEJ}
Cr=1,2E4+03

RETURN

END

FUNCTION RKX(¢(MJIrIELED)
RKX=4, 44

RETURN

END
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FUNCTION RKY(HJrIELED
RKY=&.44

RETURN

END

SUBROUTINE STIFF(IELEJd»ITV)
RETURN
END



